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| SULLIVAN INSTRUMENTS 


Sullivan “ Universal " Galvanometers and Shunts for Land and Sea Use. 


a SULLIVAN TELEPHONE RECEIVERS. 
Fast Speed Wheatstone Automatic Transmitters. and Receivers, guaran- 
teed at 400 words per minute, and Wheatstone Apparatus generally. 


Precision and Standard Measuring Equipments for D.C. and А.С. (high 
frequency) determinations, Condensers of Low Power Factor, etc. 


Н. W. SULLIV AN WINCHESTER HOUSE, LONDON, E.C., ENGLAND. 


Works: LIVERPOOL HOUSE, MIDDLESEX ST. LONDON, E.C. 
| Office : 3518 London Wall. 
Telephone} Works: 3518a ,, 


Telegrams ; ' Deadbeat, London." 


Silk and Cotton Covered Н.С. Copper Wire, Resistance Wires, Fuse Wire, | 


; | = D 
Binding Wires, Charcoal Iron Core Wire, Asbestos ү ELL ROA 
Covered Wire s ERKEN 
SONS, саа LONDON, Е.С. Бы 


& tral. 

O RMISTO ped 1793. 13259 Сетне and Twisted Wires, Bare 
e London ~ Establis е Copper Strand & Flexibles of any Construction, Wire 

“ Ormiston. Ropes & Cords, down to the finest sizes, in Galvanized Steel, Phosphor Bronze.etc. 


NORMAN, SMEE & DODWELL 


MANUFACTURERS OF HIGH-CLASS VARNISHES for Coach 
Builders and Decorators, Railway Carriage and Locomotive Builders, and 
Ship Builders Special Insulating Varnishes for Electrical Purposes 


Offices and Factory: MILES LANE, MITCHAM, SURREY. 


HUMPHREYS’ 
IRON & WOODEN HOSPITAL BUILDINGS 


and the New Patent Brickwork System of Construction 
for MUNITION FACTORIES AND DOCK SHEDS. 


SAILORS’ AND SOLDIERS’ 
MOBILE PANEL HUTS and HOSPITALS 


On View, as supplied from Stock to 
THE BRITISH RED CROSS SOCIETY and 
ORDER OF ST. JOHN OF JERUSALEM. 


Buildings shipped complete from our Works on the Thames, Standard Sizes, Stocked in 
Sectional Panels, Simple in Construction to erect Abroad by ordinary labour. 


May be inspected daily at 


HUMPHREYS LIMITED, 
KNIGHTSBRIDGE, LONDON, S.W. 


(Contractors to the Admiralty, War Office, Australian & Canadian Governmer.ts) 
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Wireless with the Eskimos 


Diary of a Voyage to Baffins Land and Hudson's Bay 
By DOUGLAS R. P. COATS. 


(EDITORIAL ХотЕ: Mr. Douglas R. P. Coats, whose previous contributions to our 
pages have been so much appreciated, has placed in our hands a little book, in which he 
describes in diary form his experiences as operator on board the s.s. “ Nascopie." This 
diary we are reproducing herewith, several of the illustrations accompanying the tert 
being from Mr. Coats’ own camera.) 


Aug. 2nd, 1915.—-Leaving the wharf at Montreal at half-past six in the morning, 
the Nascopie was soon steaming down the broad St. Lawrence, deep laden with stores 
of all kinds, and with her decks piled high with canoes and small boats. The latter 
included the steam launch Don, which in its better days had been a pinnace in the 
Royal Navy, and the motor boat Jean, shortly to be known by a much more original 
name. 

The Nascopie is practically owned by the Hudson’s Bay Company,a small number 
of shares being held by Job Bros., of St. John’s, Newfoundland, under whose flag 
she usually sails. Built for the seal fishery, she has all the solid proportions essential 
for that work, and all the features which distinguish the ice-breaker from ordinary 
ships. Her heavy plates are strengthened above Lloyd's requirements by about 
33 per cent., and at the bow are backed by a maze of beams and stringers so as to 


withstand shocks from collision with ice which would sink the common “ tramp.” 
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A SLEIGHING PARTY. 


The barréls‘on the foremast, the higher nearly at the top, provide standing room for 
the man on the look-out when in the vicinity of ice. 

Our mission was that of carrying supplies to various of the Hudson's Bay 
Company's stations in Baffin's Land and on the shores of the bay discovered by the 
great explorer Hudson. Besides foodstuffs, clothing and fuel for the men who 
battle with nature on the fringe of civilisation we took mail —which to many of them 
comes, like Christmas, “ but once a year." We also had a few passengers, includ- 
ing two ladies going to be married at York Factory, and a younger one returning to 
Rupert's House after six years at boarding-school. 

At five p.m. we dropped a pilot at Quebec and took on another for Father Point. 

Aug. 3rd.—We arrived at Rimouski at seven o'clock this morning, and waited 
long enough to take on some further stores from a small boat which put out to us, 
when we bade good-bye to our pilot and proceeded on our way. 

Aug. 4th.— At half-past eight this morning I exchanged wireless signals with 
the Marconi station at Heath Point, in the Island of Anticosti. 

Aug. 5th.—Mr. Watt, a passenger, going out to take charge of the Hudson's Вау 
Company's post at Port China, was very busy this morning in the Jean, endeavouring 
with the assistance of our chief engineer to coax the gasoline engine to run with 
fair regularity, as a decent motor should. I lost count of the number of cans of 
gasoline which Mr. Watt fed into the priming cups, as I did also of the times he 
turned the fly-wheel. Our bo'sun, who perspired freely while adding his muscular 
efforts to those of Mr. Watt, christened the craft “‘ Prickly Heat," an original name 
enough, though bewildering to anyone unaware of the circumstances or slow to 
appreciate humour when a trifle obscure. We passed Point Riche early this morning 
and several bergs in the afternoon. I communicated by wireless with Belle Isle 
station at dusk, and with Battle Harbour on the Labrador coast ап hour 
or two later. 


І017. WIRELESS WITH THE ESKIMOS 3 


Аид. 6th.—Awoke this morning to find the ship rolling in a heavy swell. Passed 
one or two large bergs. Our lady passengers all confined to their state-rooms with 
mal-de-mer. І commenced reading Through Arctic Lapland, by Cutcliffe Hyne. 
Spoke to Holton station between nine and ten o’clock p.m. The sea, which had been 
moderating all day, became quite smooth towards evening. 

Aug. 7th.—We passed through several banks of fog with more than compensating 
intervals of warm and brilliant sunshine. The ladies having become accustomed to 
the gentle motion of the ship spent the early part of the evening on deck. Miss 
N ‚а young lady going home from school, was to-day dubbed “ the flapper ” by 
Captain Mock. 

Aug. 8th.—In response to requests from the passengers, I issued the first number 
of the “ Lyre.” Foggy all the morning, but the “ Lyre " not to blame for this. In 
the afternoon we could hear the sound of our whistle echoing and re-echoing among 
the hills which later became visible with the clearing of the fog. 

Aug. oth.—A dull morning. We awoke to find ourselves crushing through 
loose-packed ice. On our port side lay a rugged coast, which, viewed through a 
telescope, appeared to be quite bare of vegetation. We attempted to reach Port 
Burwell by way of Grey Straits, but finding the ice here too heavy, we forced our 
way through the more broken field to the northward. Тһе “ Buttons," a group of 
small islands on our port side, now gave us an opportunity of inspecting the land in 
this region more closely, and we were able to make out straggly patches of moss. 
Early in the afternoon we arrived off Port Burwell and announced our presence by 
repeated blasts on our steam whistle, the sound rolling among the snow-flecked 
hills around the bay. A solitary seal raised its head above the surface, glanced at 
us, and dived, coming ар again some distance away. At last а kyack was sighted 
coming out to meet us, and then a second and a third appeared, tiny specks on the 
glassy water of the bay. More followed, until a flotilla of ten in all could be seen 
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paddling hard towards us. Then a small sail- 
boat was observed putting out from some little 
creek behind the distant rocks and making 
slow progress in the almost dead calm that 
prevailed. The kvacks surrounded us, their 
occupants viewing us with mingled wonder and 
delight. 

The kyack is a sort of covered-in canoe 
with pointed ends, and is made of seal-skin 
stretched on a wooden framework. А small 
space amidships provides accommodation for 
the paddler, who sits on the bottom of the craft 
facing forward and wielding a double-ended 
paddle. On the deck before him the Eskimo 
carries his hunting weapons, which include а 
six-foot wooden spear with a gleaming white 
ivory blade and a wooden harpoon arrangement, 
which I had an opportunity of examining later. 
The harpoon has a detachable head connected 
by a long hide thong to a float, which latter is 
an inflated sealskin, and is carried on the kyack 
THE AUTHOR CAUGHT SMILING. just behind the occupant. When killed the seal 

and walrus sink immediately to the bottom— 
hence the float and detachable harpoon head. | | 

Тһе walrus tusk is used extensively by the Eskimo for making hunting weapons, 
and I noticed that many of their kyack paddles were ivory tipped, probably so that 
they may serve as a spear as well as a means of propulsion. 

The Eskimo summer costume is picturesque. The upper garment is a sort of 
short white smock of wi Olly material, and trimmed at the edges with gaudy-coloured 
stripes. А fur-lined hood hangs from the shoulders, revealing a mass of greasy 
black hair. Later on, when the sail boat had reached us and one or two natives 
had come aboard with the Englishmen from the Hudson’s Bay Company’s post, I was 
afforded an opportunit y ої observing the lower limbs of the Eskimo. Their trousers 
were of hair seal and terminated with sealskin high boots or moccasins. Their feet 
appeared to be remarkably small, this being, I was told, a characteristic of the entire 
race, 


The Hudson's Bay men were, needless to say, delighted to see us, and demanded 
all the latest news which we gave them, together with several bundles of books and 
papers, the first they had, by the way, since the previous November ! 

Our business at Burwell did not keep us long, and when we had hoisted the last 
case of stores into their little schooner, we said farewell to our friends and put out to 
sea, while they discharged rifles and shot-guns by way of salute. 

We soon reached the ice-field and were crushing through it towards Lake 
Harbour, in Baffin's Land. 

The “ Lyre " made its second appearance to-day, and was henceforward issued 
at regular intervals. 
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Aug. I0lÀ.—We smashed our way through heavy ice all day. Baffin’s Land 
appeared in the evening, a narrow strip on our starboard bow. 

Aug. 11th.—We proceeded through the ice all the morning in glorious sunshine, 
and saw quite a number of seals, though at too great a distance for a good shot. 
Shortly after lunch a large rowing boat put out from the shore tous. On it approach- 
ing closer, we saw it to be filled with Eskimo people of various ages and both sexes. 
They swarmed aboard us and had their boat hauled up after them. A group of 
native ladies posed for me while І took a photograph, earning for themselves the 
handsome reward of two ship’s biscuits, a piece of which appeared to please them 
greatly, if one might judge by their haste in devouring them. Our steward produced 
a large pan of particularly uninviting meat, and thev gathered round like so many 
animals, taking the flesh in their hands, tearing it as if they had not eaten for 
a month, and plastering their faces with fat in the process. Тһе odour from the 
skin of the hair seal is always objectionable, and combined with the stench of people 
awaiting the warm weather for their annual dip, was positively nauseating. 

Meanwhile we continued running towards Lake Harbour, ignoring the yells of 
several paddlers in kvacks wno wanted to tow astern of us, until we came upon one 
whose badge declared Вип a bona fide pilot. He came aboard, hauling his boat in 
after him, and we soon reached Lake Harbour, and saw the H.B.C. store, the mission 
house and an old black hut, which had once been a whaling station. The white 
flag bearing the arms and motto of the great company flew from a staff high up on 
the hills, and a facsimile broke 
upon the breeze at our main- 
mast head. 

No sooner had we anchored 
than boats put out from shore 
bringing the missionary, Rev. 
Е ‚ and the man from the 
store. News was eagerly 
sought, and general surprise 
expressed that the war should 
still be in progress. 

Aug. r2th.—I remained on . 
board all day. Cargo was sent 
ashore on rafts made by lashing 
boats in pairs. Considerable 
difficulty was experienced in 
handling these owing to the 
heavy slabs of ice which had 
blown into the harbour during 
the night. 

Aug. 13th.—I set out for 
shore on a raft towed by the 
Don, and onlv reached it after 
spending an hour in trying to 
find a channel through the ice, 
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which floated in six or eight-foot blocks. Finally I made a landing at the old whaling 
station, where some natives were Базу getting cargo ashore, and was amazed to note 
how little work was being done by the male Eskimo. '' Everybody works but father ” 
apparently in this country, the women doing nearly everything, smoking pipes while 
they pull and haul, and often with a baby tucked snugly away in the ample hood of 
their upper garment. Тһе women, by the way, wear skin trousers and boots like 
the men mostly, though cotton and woollen skirts are occasionally favoured. Their 
“coats ” are cut with long tails behind and before—like the flowing coat-tail of а 
nigger minstrel. The tails are 
adorned with most wonderful 
collections of beads, pennies, 
and old spoons, often worked in 
patterns with surprising effect. 
From the whaling station, 
skirting an Eskimo encampment, 
I picked my way over the crags 
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TYPES OF ESKIMO. 


towards the store, and was soon 
perspiring in the warmth of a brilliant 
sun. Patches of mossy growth 
flourished in places, and a few purple 
and yellow flowers contrived to live 
here and there. A bird was disturbed 
by the falling of a piece of rock, 
and flew away before I could draw close enough to compare it with our own 
familiar types. Beyond those there appeared to be no signs of life, and I was 
imagining myself walking on the moon or upon some planet from which life had 
been banished, when I stumbled into a colony of mosquitoes. They buzzed about 
me in a cloud, chewing my face and neck, until, topping the crest of a hill, there 
came a fresh breeze, and my annoying companions left me. 

The Hudson’s Bay Company’s post lay at my feet, and half climbing, half sliding, 
I descended the steep slope, emptied the sand from my shoes, and presented myself 
at the door. John Eaton, one of the clerks, allowed me to photograph him while 
he read an illustrated paper with the pleased countenance proper to one devouring 
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war news after twelve months interruption ; and then he showed me the interior of 
an Eskimo tent across the street. It was an English duck-dwelling, purchased most 
likely by the products of a hunting expedition, for that is the way of doing business 
in this country. Skins and blankets covered the ground within, and a little stove 
poured smoke through a chimney piercing the roof. I was next taken to a wooden 
hut, which belched forth the Eskimo stench as we opened the door. There were 
four or five inhabiting the hut, and they lived in a state of semi-cleanliness, perhaps 
superior to many of our brethren in civilised slum-land. They all assumed the 
happy Eskimo smile as we entered their dwelling, and arose politely to their feet. 
Snow-shoes and various seal-skin garments hung upon the walls, while from the 
shadow in one corner protruded the horn of a phonograph! It seemed so utterly 
incongruous, this possession of an up-to-date marvel by a family who ate raw seal 
and whose children delighted, most likely, in nothing better than chewing a piece 
of walrus hide, that I wanted to laugh. I had not heard then of the passionate love 
which the Eskimo has for music. In some regions, where missionary influence is 
strong, he has his own brass band, and produces horrible noises in the process of 
mastering the trombone ог euphonium—just like ourselves. 

The smile of the Eskimo is a continuous one. When he is hurt he smiles ; 
when his kyack upsets and precipitates him into icy water he smiles ; when he is 
friendly he smiles again, and when he is not friendly I am willing to wager that he 
smiles too. It palls upon one who is not accustomed to it, and T was not sorry 
when we bade the family good-bye and went out into the fresh air. 

We lunched at the Post, and afterwards climbed the hill to the flag-staff, from 
which we sighted a ship of some kind jammed in the ice-field beyond Big Island. 

(To be continued.) 
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HIS month we have pleasure in introducing 
our readers to a well-known Japanese wireless 
expert. 

Dr. Wichi Torikata, the chief engineer of 
the Wireless Section of the Electro-technical 
Laboratory of the Department of Communica- 
tions of Japan, was born in the north of Japan 
in 1383. Не received his electric engineering 
cducation at the Engineering College of Tokyo 
Imperial University. After graduating at the 
college in 1906, he devoted himself to the investigation 
of radio-telegraphy and telephony as an assistant en- 
gineer to Dr. Osuke Asano, ex-Director of the Electro- 
technical Laboratory. He was afterwards appointed 
chief engineer of the Wireless Section of the Laboratory 
and has continued his investigation with his col- 
leagues Е. Yokoyama and M. Kitamura up to the 
present day. Іп addition to the above situation, 
he has recently accepted the position of the chief 
engineer of the Electric Material Section of the 
Laboratory. 

Dr. Torikata has achieved success with various in- 
ventions and is the patentee of many devices, includ- 
ing Koseki or Mineral Detectors and the T-Y-K 
Oscillation Gap for use in radic-telephony. He was 
rewarded by the late Mikado with the fifth degree of 
decoration for his investigation of wireless detectors 
and also by the present Mikado with the fourth degree 
of decoration for his investigation of radio-tele- 
phony. Hesubmitted to Tokyo Imperial University 
an essay entitled “ Some Researches on Radio Tel 


graphy and Telephony," apd was granted the degree of 
Doctor Engineer by the University in 1915. Besides these 
: decorations he has received many prizes for his work. The 
first medal of the Japanese Electric Engineers’ Society, which was 
established in 1888, was awarded to him and he has also gained the 
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Academy Prize and Medal from the Japanese Imperial Academy. 
Dr. Torikata, who is greatly interested in education, has becn 
appointed lecturer п radio-telegraphy and telephony at the Electric 


| Engineering College of Kyushu Imperial University. Аз “Ле 
director of the Electric Engineering Course of Tokyo Technical 


School, he is also devoting himself to the development of a night 
school for the education of poor students. 


Radiotelegraphy and | elephony 
in Japan 


By DR. WICHI TORIKATA 


SINCE the invention of the Marconi wave telegraph in 1896, Japan has been 
one of the most diligent countries in the investigation of Hertzian waves. Dr. 
Osuke Asano, ex-Director of the Electric Technica] Laboratory of the Imperial 
Department of Communications, is one of those who devoted themselves to such 
investigations, and it was he who originated the so-called Teishinsho system. 
Teishinsho, translated into English, means the Department of Communications, 
and the system is now widely used ш Japanese commercial wireless stations. 

All commercial wire, as well as wireless telephone and telegraph communication 
in Japan, is, generally speaking, monopolised by Government and is controlled 
by the Department of Communications. Thus, except the military radio communica- 
tion, which is governed by the Ministry of Navy and Army, all commercial ship 
as well as land ratio stations were, until the end of last year, exclusivcly managed 
by the Ministry of Communications, and operated by the Government officers. 
But recently private wireless telegraph regulations have been established, and now 
a number of vessels have private stations on board. 

We сап thus classify the radio stations in Japan into four kinds: (т) Navy 
radio stations; (2) Army radio stations; (3) Commercial Government radio 
stations with Teishinsho system ; (4) Commercial private radio stations with апу 
system. 

With regard to radio engineering ш the Departinent of Communications, we 
have two sections: one for research work at the Electro-technica] Laboratory 
and the other for installation and operating work at the Engineering Department - 
of the Post and Telegraph Bureau. Dr. Morisaburo Tonegawa is the director of 
the former and the author is the chief engineer of its wireless section, Shujiro 
Urata is the director of the latter and Mitsuru Sayeki the chief engineer. 

The Department of Communications holds many patents in wireless details, 
especially with regard to detectors and oscillation gaps. These patents make 
up the Teishinsho system of radiotelegraphy and telephony, but, generally 
speaking, except for these detail patents, the Teishinsho system is a composite 
wireless system, of which details are designed and composed bv radio engineers of 
the Department of Communications as they think best and so as not to i 
patents belonging to others. 

The author ventures the opinion that the name 
engineering seems now to have no scientific meaning. We had, in old time, the 
induction system, the cenduction system, сіс., for the communication of intelli- 
gence without wires, and then the Marconi wave system appeared and gave us the 
present radiotelegraphy. Іп this meaning the Marconi system—that is, the wave 
svstem—has a fundamental scientific meaning and covers all the so-called radio 
systems of the world. But nowadays if A makes an invention of a special detector 
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апа В ап invention of a 
special oscillation вар, etc., 
they patent them and produce 
a so-called “А system” or 
"B system " of radiotele- 
graphy, using the detector 
or the oscillation gap in the 
apparatus, even although all 
other details are quite 
common in any other 
system. 

Many so-called wireless 
systems in the world—e.g., 
the Telefunken system, 
Fessenden system, Poulsen 
system, etc. — аге making 
daily improvements, and some 
of them hàve adopted quite 
new designs and even rc- 
placed their ordinary spark 
gap with a quenched-spark 
gap under the same name of 
the system. Thus the author 
can find no scientific meaning 
in the name "system " in 
wireless telegraphy and telc- 
phony. It seems to be a 
kind of trade-mark reprc- 
senting the history of the 
company or the laboratory 
and also representing the 
radio apparatus designed and 
supplied by them. In this Tbe ы + ы? 
meaning (һе Teishinsho | 2 "E! T «EI 
system is one of the most | 
noteworthy wireless systems, 
having quite a long history 
of investigation since 1886 
and also having many radio 
stations in Japan. 

The new type apparatus 
of the Teishinsho system has 
a crystal detector and а 
specially designed and 
patented revolving quenched THE “ТУК” WIRELESS 
spark gap. TELEPHONE APPARATUS. 
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The crystal detector with a zincite and bornite couple or a burnt magnetite 
and carborundum couple is used. The zincite and calcopyrite or bornite detector 
was patented and used by С. Pickard in U.S.A. under the name of “ Perikon ” (U.S. 
patent No. 70,587), the same name being given to a detector with calcopyrite coupled 
with an artificial solid solution of zinc in readily fusible silicate (U.S. patent No. 
886,154, patent issued November 17th, 1908). But the zincite bornite detector 
was patented in Japan by the author under the name “ Koseki detector " (Japanese 
patent No. 15,345, patent issued December 8th, 1908), the patent being issued 
three months prior to Pickard's zincite-calcopyrite patent (U.S. patent No. 912,726, 
patent issued February 10th, 1909). Тһе Koseki detector means in Japanese а 
mineral detector and covers zincite, molybdenite, pyrolucite, iron pyrites, galena. 
etc., claiming various special couples such as zincite and bornite. 

The revolving type quenched-spark gap mentioned above was patented by 
М. Sayeki. In it the spark is made in an air blast between two silver surfaces which 
constantly revolve in opposite directions, so as constantly to change the sparking 
points. Тһе quenched-spark gap thus works quite satisfactorily with a very 
small spark gap, and is always cooled by the air blast, the spark being produced, 
not in reduced air, but rather in compressed air mixed with alcohol vapour. 

The Teishinsho system has, besides the gap and the detector, many other 
special designs, such as a wax-filled sending condenser, free from brush discharges, 
receiving apparatus, receiving and sending change-over switch, etc., and although 
it might not be said to be the neatest and most compact it 15, nevertheless, one of 
the most efficient and complete sets in the world. 

Every Japanese commercialstation has a small spare set for use at emergency, 
and the set is provided with a storage battery on the same deck of radio apparatus 
for supplying current. : 

The Government commercial or Teishinsho radio stations now in Japan 
are as follows : 

TEISHINSHO LAND STATIONS. 


Name Call Letter Power in Kws. 
Otchishi. . x P b Joc i id T are — 
Choshi .. 23 зм m JES Sa bet T " 
Shiomisaki - зі Y JSM - ЁЗ ia Fs 3 
Tsunoshima  .. > ga JTS - = T i3 3 
Osezaki .. T 7 = JOS T 3x 35 zs == 
Fukkikaku - T i^ ЈЕК i . 
Dairenwan T Т s JDA T ue 2% e 7 
Shimotsui = са = JSX E ia ix X 3 
Rasajima » b ЕЕЕ m ? $3 Ж 3 
Гипаразін к К P JJC ps pi єй T e 

TrisniNSHO SHIP SIATIONS. 

Name Call Letter Owners of Ships. 
Awa Maru Т E T JAW T" s .. Japan Mail S.S. Co. 
Tamba Maru .. is m JUB - Ж NC" 
Sado Maru F T 55 JSD E ‚ 
Коһе Маги - аР did IKB EE 
Bingo Maru .. T E JBG EN 
Shinano Маги .. sd X JSN , ‚ ‚ 
Yokohama Маги id «s ЈУН a D 
Shidzuoka Maru ыз pa JSZ " | 


Aki Maru ic ^ j^ JAM 
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TEISHINSHO SHIP STATIONS—continued, 
Name Call Letter Owners of Ships. 
Katori Maru .. és га JKR Ж is .. Тарап Mail S.S. Co. 
Като Maru ... " ES JKA 5 ; 


Mishima Maru кз 52 JMQ P - КУ " "D" 
Suwa Maru T si 4% JSU Pu Є z s БОС Ой. ч 
Atsuta Maru .. P T JAT T 2% xs - "n 
Kashima Maru 5% zu JKX pu is T A jo Чу ж 
Miyazaki Maru £a NS JMY - jd o) js - E dd 
Kitano Maru .. Ta 84 JKN - T Eo b Q^ сау: 2% 
Fushimi Maru .. Es ys JFM - лі га 5i CEN б 
Hirano Maru .. ate s JHR an te s3 ji n! xe 3) 
Nikko Maru .. ae ia JNL T - 92 T TT 
Hitachi Maru .. T т JHC a 2x 2s is m. E ue 
Inaba Maru... ер " JIB d T sE - Wc. es d 
Tango Maru .. - X JTG * - is т ac x» ЗЫ 
Tokuyama Maru T its ТЕС ics 2% 9 ы оон 
Toyama Maru .. we is JTX 25 is T T он 
Kanagawa Маги e 2% ] МА js on iu js Me we 29 
Tokushima Maru E kd ІТО Be se т á no we ЭЎ 
Tsushima Maru 2s T JMA PE as ae К оо 
Toyooka Maru js T JYO m M - ч s іе 227% 
Тепуо Maru .. a ү JTY s T is Oriental S.S. Co. 
Nippon Maru .. = i JNP 55 oe E т TT 

Shinyo Маги .. - m JSH zs єз ds T TET 

Кіуо Maru T T 2» JKY ie M js - TET 

Anyo Mam  .. T ua JAY $n us ue ^ © H^. № 

Seivo Maru  .. 2 $a JSY x - m 3 ук 0% 


Siberia Maru .. а 24 JBR p E a Е Т 
America Maru .. СЕ = JAC id .. Osaka Mercantile S.S. Co. 


Kasado Maru .. m F JKT ES icc s A уй: i5 
Panama Maru .. T 2 ІРМ of T ; 2 n" dw 
Seattle Maru .. "T m JST ae T = т TIE. 
Mexico Maru .. T T JMX M ns " " MET 
Chicago Маги .. ie $4 jcc T Di Т 5 B y 
Canada Maru .. ae - JCD НК У " е "m 
Tacoma Maru .. ИР d ]ТА d 24 " " б 
Tainan Маги .. e 1 JTN "E а ы? и S 
Taichu Maru .. T a ІТС н з - - ye. ug 
Hongkong Maru E s JHN uc T 25 " "E 
Kagi Maru - T vs ТКС be 2 M - T 
Harbin Maru .. T Р ІНІ Е - б Б TET 
Hawaii Maru .. T ШЕ JHW 24 252 T E "E 
Manila Maru .. $4 us JMR v ni - - "ET 
Kayo Мага .. 5$ МЕ JRO yg .. Keizo Oak. 
Okincwa Maru = Di JON " .. Ministry of Communications. 
Ogasawara Maru » T JOG не 36 к. T " 
Taisei Маги .. T қа JIM hs .. Mercantile Marine School 
Sakaki Маги .. 5% 85 JT om .. Minami Manshu Ка] Kyokai 
Havatori Maru Ek т JHY P .. Ministry of Agriculture and 
Commerce. 
Teikoku Maru is х JTK 2x .. Minami Manshu S.S. Со. 
Hokoku Maru.. v "M JHK др E Е » "TIMES 
Kunajiri Maru - PS JKU ар .. Nippon Кайт Ekisaikai. 
Tsushima Maru i га JTI. io .. Ministry of Finance. 
Koma Maru .. ad - JKL 23 Ж Р P 
Iki Maru Ыз Ж к JIL Pis iu " Ж » 
Shiragi Маги .. oF - JSK - of S Є » 


v. - . : 4 ” А 
With regard to the private stations in Japan, any wireless system, Japanese 
as well as American or European system, can be adopted, but at present all the 
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private stations on board Japanese ships seem to have the Teishinsho apparatus. 
The present Japanese private stations are as follows : 


longer communications. 


Name 
Toyohashi Maru 
Sanuki Maru 
Wakasa Maru .. 
Kawachi Maru 
Kamakura Maru 
Iyo Maru 
Hakata Maru .. 
Tajima Maru 
Tottori Maru 
Kaga Maru 
Tatsuno Maru.. 
Tsuruga Maru 
Toba Maru 
Tokiwa Maru 
Tsuyama Maru 
Persia Maru 
Shinyo Maru 
Annan Maru 
Chosen Maru 
Tenpaisan Maru 
Kinkasan Maru 
Atagosan Maru 
Borneo Maru 
Riojun Maru 
Buyo Maru 


Thus we have ten land s 


PRIVATE SHIP STATIONS. 
Call Letter 


Owners of Ships. 
Japan Mail 6.5. Co. 


Oriental S.S. Co. 


Osaka Mercantile S.S. Со. 


в) э» »» oP 
Mitsui Bussan Со. 
3) эр рр 


Халуо Май 5.5. Со. 


Yokohama Standard Oil Co. 


tations and 89 ship stations іп Japan, 64 of them being 
Government or Teishinsho stations and the remainder, or 25, of them the private 
stations. 
The majority of the commercial stations have 3 kws., 5 kws., or 7 kws. of power 
and are making communications of r,500-2,000 nautical miles at night. Among 
land stations, Otchishi and Osezaki have somewhat large power and are making 


Funabashi is the only high-power station in Japan, and we opened on November 
16th, 1916, the public regular radio communications between Japan and Hawaii 
and also Japan and San Francisco, Hawaii working as an intermediate station. 

The number of vessels іп Тарап and their tonnage at the end of August, 1910, 
was as follows : 


Tonnage 
20-30 
. 30- IOO 
100-300 
300-500 
500-1 ,000 
1,000-2,000 
2,000-3,000 
3,000-4,000 
4,000-5,000 
5,000-0,000 
0,000-7,000 
7,000-8,000 .. 
9,000-10,000.. 
Over 10,000 .. 


Number of Vessels. 
097 
300 
430 
102 
158 
142 
140 
107 

40 
36 
ГІ 
15 

о 


Total Tonnage. 

22,548 

26,166 

76,443 

40,940 

118,262 
213,494 
367,155 
361,250 
176,205 
202,686 

69,318 

T 112,240 
5 57,052 
45,304 


1,892,129 
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Thus we have 2,263 vessels with а total tonnage of 1,892,129, and if we had a 
regulation to compel the installation of wireless equipment in a certain class of 
vessel, as in the United States of America, 500 vessels or more would be obliged to 
have wireless apparatus. We have now, however, no regulation to enforce wireless 
equipment on board ships, but the owners of the ships began to feel the necessity 
of it and to acknowledge their duty to establish the wireless equipment on board : 
their ships for the safety of passengers. Thus, even though only ten months have 
elapsed since the establishment of the private wireless regulations, there are 25 
private ship stations and the number is increasing quite rapidly. 

There are two manufacturing companies in Japan: Annaka Wireless Works 
and Nippon Wireless Company, and any wireless apparatus can be supplied by 
them. Тһе former is a very old and skilled company, and nearly all Teishinsho 
as well as private station apparatus has been manufactured by the company. The 
Annaka Company was originated by the late Tsunejiro Annaka, one of the keenest 
wireless experts in Japan, and is now not only manufacturing wireless apparatus 
but is also educating radio operators, so as to supply licensed operators to the 
private radio stations. 

Radio operators on board ship find it very difficult to learn theelanguages of all 
the various countries they visit. American and European radio operators are 
much troubled in this way, but European languages are in some respects rather 
similar to one another and use the same alphabets. Orientals find it hard to learn 
European languages, but, on the other hand, it is perhaps practically impossible 
for European operators to learn Chinese characters, which number some thousands. 
Thus the author is of the opinion that the Japanese or Chinese radio operators 
who can be educated without much difficulty to understand European languages 
will, by virtue of their knowledge of both Chinese and European characters, become 
most üseful radio operators on Pacific liners. 

In radio telephony the T-Y-K system has been developed by the author and 
his colleague, Eitaro Yokoyama, and Masajiro Kitamura, and the sets are now in 
practical use at Toba, Kamishima, and Toshijima of the Ise Bay. T-Y-K 
apparatus is quite neat and compact, as shown in the photograph, and the articulation, 
if it may not be perfect, is sufficiently good to understand any speech, as well as the 
timbre of the speaker. Тһе impossibility of speaking and hearing at the same 
time is a great difficulty in radio-telephony, and thus it is necessary at first to hear 
and understand one's speaking and then to answer. This method of speaking 
not only requires much more perfect articulation for the same understanding, but 
requires some training to speak with. According to the author's experience most 
people require two or three days’ training to speak with the T-Y-K set, but such 
a period is quite sufficient, and we have experienced no mistake since the first practical 
use of the T-Y-K set at Toba in December, 1014. 

The maximum distance of speaking with the T-Y-K set is 30 to 40 miles, with 
a 200-foot antenna pole, the distance depending upon local conditions; but the 
call alarm can only work a much shorter distance, probably less than ten miles, 
and the practical use of the T-Y-K set is limited to within that distance. Тһе 
T-Y-K set works quite satisfactorily, with dry cells as a power source, and requires 
no special power plant. The total cost of the set, including drv cells as power 
source but without the aerial, is 800 ven, or $400 in Japan, and the running expense 
400 yen, or $200 per year. 
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Dust IN INSULATING OIL. 


THE importance of keeping insulating oils free from foreign matter has been 
pointed out on several occasions, In the case of the insulating oil used in a wireless 
installation particular attention must be given to this point, as, with the high 
voltages used, the hability to break down is increased. According to some researches 
recently carried out in Japan by Messrs. Т. Hirobe, W. Ogawa and $. Kuba, of the 
Electro-technical Laboratory of the Department of Communications, Tokio, the 
cleaning of electrodes with cotton cloth may lead to the introduction of dangerous 
dust in the form of fine cotton fibre. The oil insulation tests in question were 
conducted in a glass cylinder, іп which various forms of electrode could be intro- 
duced and adjusted for distances. When the potential difference is established 
between the clectrodes in oil, any dust particles present tend to arrange themselves 
in a chain bridging over the clectrode gap, and the fine cotton particles adhering 
to the electrodes produce sufficient dust, the experimenters found, to lower the 
breakdown kilovolts to one-third of their previous valuc. 

Heating the oil is generally supposed to increase the diclectric strength. 
According to the experimenters this increase is more apparent than real, and 
probably due to the partial drving of any fibrous hygroscopic substances in the oil. 
According to Г. W. Peck the dielectric strength ought to diminish by heating, and 
the Japanese workers are inclined to agree with that statement. Тһе effect of 
moisture they consider slight, as long as dust is absent. Oils dissolve very little 
water, only about “ог per cent. ; with greater amounts of water oil forms emulsions, 
the particles agglomerating soonerorlater. If water particles settle on the insulators 
—-e.g., on a high-tension coil immersed in the oil, their effect may be disastrous. 
Dust particles, espcially when fibrous, absorb the moisture ; such fibres, it was found, 
readily bridge the electrode gap and cause breakdown. Thus the breakdown voltage 
of a good oil occurs at from go to бо kilovolts, with a gap of 150 mils., as the 
moisture increases ; when the electrodes were “ cleaned," by being rubbed with а 
drv cotton cloth, a similar curve was obtained, but the breakdown occurred at from 
35 to 15 kilovolts. In a high-tension transformer the dust is attracted towards the 
high-tension coil and accumulators on it; in such cases it was noticed a single 
fibre might suffice to cause disruptive discharge. Fortunately filtering through a 
proper press removes both moisture and dust, and it is recommended to keep 


the oil of high-tension transformers in constant circulation with the aid of filter 
presses. 
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А WIRELESS-CONTROLLED MODEL. 


A recent issue of the Scientific American contained an interesting description of 
a model battleship built by Mr. C. Myers, junior. The model, which is to the scale 
of one-eighth of an inch to the foot, measures about 64 inches on the water-line, 
with a beam of 10} inches. Every detail that is in the real ship is faithfully repro- 


duced in the miniature, a proper scale having been followed throughout. This 


model, says the Scientific American, like most of those constructed by Mr. Myers, 
is arranged to steer by wireless telegraphy, so that when the boat is in the water 
the pressing of a key on the sending station on shore will cause the rudder to move in 
any one of three different positions: straight ahcad, to port, and to starboard. 
This scheme for steering by wireless has been emploved by the builder on his various 
models for a great many years, and his first experiments, begun as long ago as 1904, 
antedate any others on the subject so far as he knows. His original idea was to 
steer torpedoes by this means, and a model of the battleship Connecticut, which he 
constructed in the winter of 1904, was equipped with such a steering device, the 
idea being that if it worked satisfactorily on the model, a modified form of the same 
apparatus could be employed for directing torpedoes. It might be said that while 
he has found the idea perfectly well suited to the steering of his models, his opinion, 
based upon the study and experiment for the past twelve years, is that the wireless 
direct torpedo as a serious means of warfare is a myth pure and simple. 

The method adopted for the steering by wireless is interesting. А worm gear 
is provided which turns a 48-tooth spur-gear. On the spur-gear is an ordinary 
crank, and from that the connecting rod transmits the motion to the rudder. The 
rudder, thercfore, goes through the three different positions in consequence, and it 
is a simple matter to secure any position desired, if not the next one to come, by 
‘rushing " through those not wanted. Тһе worm gear is operated by an electric 
clutch. Two electro magnets are revolved by a belt from the port propeller, so that 
they are close to, but not touching, a soft iron disc which is coupled to the worm-gear. 
As soon as current is turned into the electro magnets (through the usual coherer 
and relay) they make the contact with the disc and transmit their rotation to it, 
thus turning the spur gear and moving the rudder. When the latter has reached 
the end of its stroke a connection is made with the de-coherer, which shakes the coherer 
and breaks the connection in the relay and subsequently on the magnets. The 
latter loosen their grip on the disc, which then ceases to revolve, and the rudder 
remains fixed in its new position. - 

АП this is, of course, a simplified description of what occurs. Ав a matter of 
fact, there are four or five other magnets which have special functions to perform, 
and а good illustration of the complexity of the whole contrivance may be obtainea 
from the fact that from the time the sending key on shore is pressed to the time the 
rudder is in its new position no less than sixteen separate mechanical and electrical 
operations take place. 


ж ж ж ж ж ж 
MEASURING INSTRUMENTS. 


In an address on “ Post War Electrotechnics," delivered to the Students’ 
Section of the Institution of Electrical Engineers, Dr. С. У. Drysdale had many 
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illuminating things to say on the subject of technical education. Dr. Drysdale 
reminded his audience that, as Adam Smith so well contended, the only test of 
efficient education is after success, and neither university degrees nor college 
certificates can replace it. 

! В Speaking of work to be done in future, Dr. Drysdale said that electrical 
measuring instruments offered great opportunities. “ Although this has always 
“ been a favourite subject of mine,” said the speaker, “ and was recommended to 
“ your notice in my earlier addresses, I must confess that it was not until the last 
“ few months, during which Mr. A. C. Jolley and I have been at work on a book con- 
“© cerning it, that I realised what a field it offered. We have had numerous treatises 
“ dealing with dynamo design in all its detail, but the design of electrical instruments 
“is almost an untouched field, and the opportunities still available for new and 
" improved designs as regards British instruments are considerable. Іп connection 
“ with this work we have had occasion to take to pieces and examine the construction 
“of a number of British, French, German and American instruments, and anyone 
“who has done so will see how much needs to be done. We have now found it 
‘possible to reduce the design of several types of instruments to a fairly definite 
“shape, and the comparison of many of the instruments on the market with such a 
“ design is most instructive. Even in such matters as standard resistances for current 
“ measurement, which have become almost a German preserve, I have found oppor- 
“tunity for material improvement, and I am convinced that if we choose to tackle 
‘“ the matter seriously we can beat the Germans even in this sphere, in which they have 
“© made wonderful progress. There is still room for good indicating instruments and 
“standards for alternating-current supply, especially in those suitable for wireless 
'" work, for well-designed equipments for supplv-meter testing and for devices for 
" mechanical measurements. 

. “© Another great field for new development is, as I also emphasised on a previous 
“occasion, that of telegraphy and telephony. Nothing in the history of electro- 
‘ technical science has been so remarkable as the development of electrical signalling. 
" Just as finality appears to be reached in a certain direction a new possibility opens 
" up ; and telegraphy, which is the oldest of the electrotechnical applications, is 
“to-day the youngest and most progressive of them. Thanks probably to our 
‘insular position and great commerce this is a field in which we may legitimately be 
'" proud of our record. But the recent work of Colonel Squier and others shows there 
“is vet a prospect of a revolution in cable telegraphv, and there is no better scope 
“ for an original enthusiast than in either cable or wireless signalling." 


* * * ж ж * 


UsiNG Ото DRY CELLS. 


Amateurs will be interested in the hints given in our contemporary, 7 elephony, 
of Chicago, regarding the use of exhausted dry cells. “То make the best wet 
“batteries on earth," writes the contributor, 4... take quart . . . fruit jars and 
“put into, each about one tablespoonful of powdered salammoniac. Take an old 
“dry cell with the zinc not too badly eaten—the better the zinc the better the wet 
'" battery—and punch a screwdriver once through the zinc halfway up the cell to 
“admit the solution. Put the drv cell into a fruit jar and fill to within half an inch 
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“ of the top of the jar with rain water." The writer goes on to suggest that two sets 
of cells be made up, for use alternately, so as to give each set a rest. “ Don't let 
“ the old batteries stay in until all the zinc is gone or your battery jar will be choked 
“ ру swelling. Don't imagine you will not have to look at these batteries occasion- 
"ally. You may have to add a little water and a little salammoniac once every 
‘four or six weeks or replace the old dry cells. Almost everything needs a little 
‘attention occasionally, and batteries are not excepted.” 


Administrative Notes. 


` BOLIVIA. 
NEW RADIO STATION IN BOLIVIA. 


A NEW radio station has recently been erected at Viacha, near La Paz. The 
West Coast Leader says that a commercial service was established on October 20th 
between the Bolivian station and the Peruvian wireless station at San Cristobal 
(Lima). 

* * * ж ж ж 


DENMARK. 

Denmark has organised at Svenborg a school of radiotelegraphy with the 
object of giving complete professional instruction allowing pupils to obtain the 
necessary certificate to operate wireless stations. 

* * * * * * 
PERU. 
PROPOSED TELEGRAPH LINES, RADIO STATION AND CODE IN PERU. 

Measures have been adopted by the Peruvian Government authorising the 
construction of a telegraph line between the cities of Ica and Castrovirreyna at a 
cost of 6,300 Peruvian pounds ($30,659), and the installation of wireless stations at 
various points in the basin of the Amazon at a cost of 10,000 Peruvian pounds 
($48,665). |. Ei Peruano also notes that a new telegraphic code has been compiled 
by the Department of Telegraphs and Mails, and a commission of Government 
officials has been appointed to examine the code and to make a recommendation 
as to its adoption. 

* * * * ж ж 
SPAIN 

The new’ postal building at Madrid is to be fitted with wireless telegraph and 
telephone apparatus of the latest pattern. 

The transmitter will be of the same type as that which made possible the 
transmission of the human voice from New York to Honolulu and Paris. Тіс 
antenna will be supported by four iron posts, mounted on towers erected at the top 
of the edifice. 

From the central tower, 90 metres high, wire will be stretched to the three other 
posts, of which two are оп the front and the other on the back of the building. The 
receiving apparatus will comprise a certain tvpe of telephonic relav allowing the 
intensity of the feeble current received to be amplified 500 times. Industria e 
[nvenciones. 
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Some Notes on the Maintenance of Accumulators (IV.) 
By WILLIAM PLATT. 


BATTERIES that are to be taken out of use for a period of five to six months or 
longer should receive special attention. If, during the period of “ lay up " current 
for charging purposes is available when required, the cells should receive a charge 
until they gas freely, and the electrolyte should be replenished with the necessary 
quantity of water once a fortnight. Should, however, current not be available it 
will be essential to take the battery entirely out of service. This can best be done 
in the following way :— 

The battery should be fully charged and then placed on discharge at the normal 
rate until the voltage of each cell has fallen to 185. Electrolyte should then be 
drawn off and stored in a porcelain jar, to be used again when the battery is put in 
commission. As each cell is emptied of acid it should be refilled with water. 
When all the cells have been attended to in this way the battery should again be 
put on discharge until the voltage has fallen to zero. When the battery has been 
exhausted and no voltage reading can be obtained on any of the cells the water should 
be drawn off and the battery can then be left and will not require fvrther attention 
until it is again to be put in service. 

On occasions such as these a good opportunity is presented for examining the 
containers, wood separators and insulating pieces. ІЁ is always the case when а 
battery is in use that sediment is deposited at the bottom of the container, and if 
this sediment is allowed to collect for any considerable time it eventually reaches 
the bottom of the plates and so short-circuits the cell. 

When the battery is out of commission each container should be thoroughly 
cleaned out and new side pieces and separators should be inserted where necessary. 
When the time arrives for the battery again to be put in commission the acid should 
be poured into each cell to the proper height and the battery put on charge at the 
normal rate until the voltage and specific gravity reaches the maximum. Тһе 
charge should then be continued for a period of from five to seven hours after this 
point is reached. 
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GENERAL REGULATIONS FOR SHIP ТҮРЕ CELLS. 


Keep a book to be used as a special record for accumulator batteries. Тһе 
book should be ruled up under different headings, such as : date, voltage, on load, 
open circuit, on charge, specific gravity, and general remarks. 

Each morning take readings of voltage under the above headings. Where the 
cells are fitted conveniently take readings of the specific gravity and record all 
such readings in the special log. During the charging periods take readings of 
the voltage and specific gravity each hour. Once each week clean all the wing 
nuts and connections, giving the cells a short charge and add water where necessary. 
Never add acid unless the electrolyte has actually been spilt from the cell. When 
the battery is in use sec that all switches are open, and make frequent examination 
of any tumbler switches that may be used, as these work very loosely after a short 
period of service and are likely to put the battery on discharge without the operator's 
knowledge. When inspectors visit the steamer the log book should be produced, 
and frequently this will enable a poor cell to be detected. Use fuses of the specific 
gauge and no other. See that all cells are securely battened and never attempt to 
take the cells out of the locker when the vessel is at sea. 

During the charging periods open the doors of the locker and the operating 
room, so as to allow the gas given off to be dispersed by plentv of fresh air. 


Unusual Source of Auxiliary Power Supply 


“ The following is an extract form the report of Radio Operator Willard Ferris 
‘ of the steamship Carolina of the Goodrich Transit Co., which met with an accident 
"on December 3rd, 1916, running aground on Stony Creck Reef and springing 
‘several plates. Тһе vessel is voluntarily equipped with radio apparatus and is not 
© supplied with an auxiliary source of power supply :— 

“ “The power went off at 7 p.m., and the Manitowoc station called at frequent 
‘intervals until то p.m., and from that time until ІІ p.m. the Ludington and 
" * Milwaukee stations called, but I was unable to answer them, as there was по 
"'power. About тт o'clock, with the permission of the captain and the assistance 
“ “of some of the crew, I removed the storage batteries from the six automobiles 
'* * which were on board. 

“СТ wired these batteries in series, obtaining a total voltage of 36. Тһе trans- 
" ' mitter was опе of the one-half kilowatt, 120 cycle, рапс] type, and by adjusting 
“ the rheostats for full power and using six plates in the quenched gap a reading 
'* © of one-fourth ampere on the hot-wire ammeter was obtained and communication 
* “ was established with Ludington, a distance of about 75 miles. 

““Tt was necessary to short circuit the automatic starter, as there was not 
‘enough power to raise the solenoid, and to substitute a wire for the generator 
" ' field switch, in order to disconnect the motor running the quenched-gap blower 
“ “and save all the power for the operation of the motor generator. The batteries 
“were restored to the automobiles the following afternoon when the cars were 
‘“ placed aboard a relief vessel.’ "' 


‘ 
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“The Elementary Principles of 
Wireless lelegraphy ` 


Part Two of a Well-known Book 


THERE must be very few people engaged in wireless telegraphy who are 
unacquainted with Mr. Bangay’s excellent manual, The Elementary Principles of 
Wireless Telegraphy.* It has become, indeed, the standard text book for beginners, 
a position it well merits by reason of the author's lucid treatment of the subject. 
The growth of radiotelegraphy has recently necessitated a revision and extension of 
the original book, which has now been divided into two parts, the first being 
larger than the whole of the original volume. Part I. has been on sale for some 
little time ; Part II., an entirely new work, is now before us for review. 

It must be evident to everyone that, once main principles are grasped, the 
further study of wireless telegraphy can only be pursued by careful attention to 
detail. Whereas in the early study vital facts are accepted without proof, in the 
more advanced stages the student desires in all cases to know the reason why. In 
order that proofs may be clearly given the author wisely opens the second part with 
а description of curve diagrams, an understanding of which is essential to the proper 
following of the more advanced arguments. 

We thus see in the first few pages how the form of a curve may indicate at the 
first glance the characteristics of certain phenomena. Progressing from the simple 
curves to those of logarithmic and parabolic form, the author then deals with sine 
curves and their relation to alternating current. This early chapter, although it 
may sound uninteresting, 15 written in most readable form, and, to use a homely 
simile, “‘ the powder is well mixed with the јат.” 

In the second section the reader is afforded a clear insight into the theory of 
the dynamo and alternator—vital portions of every modern wireless installation. 
Very few pages are turned before we find a practical application of the knowledge of 
curves so carefully imparted in the beginning. Eddy currents, the cause of so 
much wastage in all badly designed dynamos, are then considered so that the reader 
may realise the value of lamination. Having mastered this chapter we are prepared 
for the section dealing with the theory of the transformer, and here it may be said 
that throughout the book the “ wireless ” application of the knowledge is kept well 
to the front. Thus in the design of a transformer for radiotelegraphic work such 
points as the magnetic leakage аге of vital importance. The writer shows how such 
facts may cause a modification of design, and this section will open the eyes of many 
students who think their knowledge of transformers is quite sufficient for ordinary 
wireless work. 

With à view to illustrating the subject of low frequency resonance—a factor 
of wireless work receiving increasing attention—a number of pages are given up to 
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the consideration of phase relations between current and electro-motive force in 
resonant circuits. A number of interesting mechanical analogies serve to make clear 
a number of points which usually present difficulty and lead the way to what follows 
on resonance in low-frequency circuits. Those who are not clear on such subjects 
as the correct adjustment of low-frequency inductance and alternator frequency will 
here find most of their difficulties solved. Оп more than one occasion we have been 
asked to explain the effect produced by the windings of the transformer in calculating 
low-frequency resonance, and we cannot do better than to refer such questioners to 
the volume before us. 

Following the section on low-frequency resonance and allicd subjects we find a 
valuable chapter devoted to spark dischargers. Quenching effects, impact excita- 
tion, rotary gaps and the like all come within the author's survey and are treated 
in his usual clear style. 

By far the most interesting development of wireless telegraphy within recent 
vears is that connected with the vacuam valve. Originally used solely as a rectifier 
of electrical oscillations and thus serving as a sensitive detector, Dr. Fleming's valve 
has now been improved and perfected to such a degree that it can be made to serve 
in the triple capacity of rectifier, magnifier and generator of continuous oscillations, 
By its aid signals which would otherwise be inaudible can now be amplified to 
almost any degree ; by combining the amplifying and oscillating powers continuous 
waves can now be received immeasurably more efficiently than heretofore, and witli 
suitably designed transmitting valves wireless telephony takes a step nearer to a 
commercial possibility. 

Although a number of papers on valves have been presented to scientific 
societies and appeared in the technical press, so far there has been no book published 
in which this wonderful new instrument has been clearly described for the benetit 
of the practical wireless worker. For this reason we welcome in the book before 
us the large section devoted exclusively to the oscillation valve in all its forms, 
and must congratulate the author upon his clear treatment of a difficult subject. 
Eschewing all historical and controversial matter, Mr. Bangay has dealt with the 
theory and practical application of the valve as a detector, amplifier, “ beat ” 
receiver and generator of oscillations. Numerous clear diagrams enable the student 
to progress in study from the simple 2-electrode form to the more elaborate circuits 
utilising the 3-electrode valves for “ beat " reception and amplifying. 

No student or operator who wishes to keep abreast of modern improvements 
can possibly afford to be without this volume, and we have no doubt that the 
splendid success which has attended the publication of the first part will be repeated 
in the case of the second portion. 

Finally, a brief word regarding the price. Тһе modest figure of rs. 64. 15 
exceptionally low for such an authoritative work, particularly in these strenuous 
times, when the high cost of materials and difficulties of production offer so many 
obstacles. 
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BLOCKADED ! 

To their own people, and to the world at large, the Gerrnan Chancellor and his 
Ministers have been recently complaining in bitter terms of their isolation with 
regard to news from foreign countries. Our readers will remember that on 
February 27th last the German Chancellor made what he intended to be a “ momen- 
tous speech " in the German Reichstag by way of а counterblast to Mr. Lloyd 
George’s pronouncement. He even went to the length of postponing his own 
statement in order to invest it with the character of an “ answer ” to the British 
Prime Minister ! 

In the course of his somewhat windy harangue, Herr von Bethmann-Hollweg, 
when dealing with President Wilson's rupture of diplomatic relations, gave vent to 
the following querulous statement: “Хо authentic communications giving 
“ reasons for this step have reached me. The former United States Ambassador 
“ (Мг. Gerard) only made a verbal communication to the Secretary for Foreign 
“ Affairs, when breaking off relations, and then asked for his passports.” Азат: 
The German Foreign Secretary-of-State, Herr. Zimmermann, when interviewed 
by a representative of the “ Trans-Ocean Press Service," on the subject of 
the German plot to foment an unholy alliance between Mexico and Japan in 
order to ''strafe" America, lamented that he had to rely upon “ English 
"reports, which most certainly are not inspired Бу sympathy with Germany.” 
Towards the close of his statement to the Press, Herr Zimmermann referred to an 
alleged communication made by Mr. E. Price Bell to the famous Argentine news- 
paper, La Prensa; and remarked " whether or no this American newspaper man 
‘‘ reported the facts exactly, we are at а loss to judge in a satisfactory fashion, 
“since we are more or less completely cut off from veal inter-communication with 
“the United States.” 

Now what does this lengthy series of confessions (for they might be multiplied 
almost to any extent) really signify? Nothing less than the fact that, just as the 
Central Empires are blockaded with regard to the import of munitions, raw material 
and foodstuffs, so are they also blockaded with regard to news. The forcing of 
armed neutrality upon the United States made an important addition to the com- 
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pleteness of this news blockade. In this respect, as in some others, Germany was 
ncompletely prepared. She could hardly have failed to foresee the cutting of her 
cables by the British as soon as England declared war ; but she imagined that her 
giant wireless stations would supply the deficiency. And in the carlier stages to a 
large extent they didso. Not only were vast floods of propaganda and communiqués 
ceaselessly streaming outward from the German long-distance wireless stations, 
and, after receipt by the American stations, being circulated by them throughout 
the-New World; but also, as perennial a stream flowed back. Germany was kept 
in touch with all the news, current in both North and South America ; besides receiving 
prompt intelligence concerning the movements of public opinion, through messages 
radiated by long-distance wireless on the other side. Germany used, and abused, 
her opportunities to the full, proceeding, indeed, to such lengths that—months before 
her present imbroglio with the U.S.A.—Mr. Wilson was obliged to put Sayville 
wireless station under the superintendence of the American Navy Department. As 
matters stand now, the fountain of incoming intelligence has been severed at its 
source. Germany still radiates her mendacious statements and insidious slanders 
against the Governments of the nations at war with her, and continues to radtate 
them in English; but the return supply, if it now exists at all, would appear from 
the statements of the German Ministers only to contain just what it suits President 
Wilson’s Government to let them have. Brother Jonathan has learned the lessons 
of modern war, and a military censorship is now being exercised over all U.S.A. 
radio plants. Germany is, therefore, reduced for her news of what is going on to 
such information as she can gather through the medium of the neutral countries who 
have the misfortune to be contiguous to her. The seriousness of such a handicap 
will be plainly evident to everyone. The very word intelligence speaks for itself ! 
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And the lament of German officialdom which we quote above 15 re-echoed throughout 
Germany both by private individuals and the truculent Press. 


NEWS LEAKAGE. 

There is a forcible contrast between the unpreparedness of Germany with regard 
to long-distance intelligence in a lengthy war and the elaborate spy organisation, of 
whose efficiency such startling evidence is constantly comingin. Amongst the “ U ” 
boat stories which appeared in the Press at the beginning of March we find a case 
in point. A Danish steamer, on its way home from a neutral port, with a certificate 
from the German Consul! to the effect that no contraband was being carried, was 
stopped by one of the enemy under-water craft. When the “ U ” boat commander 
came on board, the master of the merchantman indignantly protested, and received 
the answer that, although the German captain knew perfectly well the neutral steamer 
carried no contraband, he was instructed to force the Dane to surrender an English 
passenger, named Hess, who was travelling on the vessel. Тһе Danes themselves 
were unaware of the identity of the passenger ; but it turned out that the Hun com- 
mander was perfectly correct in his information ; and, as he was in superior force, he 
carried off his prisoner despite all protest. 

Every now and again some such incident as this arrests the attention of a 
publicist and forms the basis for a violent tirade from his pen. АП sorts of hypotheses 
аге framed to account for the phenomenally rapid leakage of news to the enemy. 
'* Secret Wireless " is the favourite scapegoat; and, in truth, there have been cases 
of surreptitious radio installations being worked by enemy spies in neutral countries, 
where perhaps the system of inspection is not close enough, or the army of inspectors 
not sufficiently numerous to cope with the activities of Teutonic agents. For 
instance: in the course of February a telegram from Кю de Janeiro announced 
that a wireless station had been discovered at Nictheroy, five miles away from the 
capital city of Brazil. This installation had been used to maintain communication 
with the German ships interned in Rio Harbour. Of course, as soon as the Brazilian 
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authorities had their attention directed to the installation the matter was suitably 
dealt with. Again: the Germans, who swarm in Spain, have doubtless been caught 
transgressing the laws of hospitality in a similar manner ; for at the end of February 
King Alphonso signed a decree for constant and rigid inspection of all civil wireless 
stations of every description in his dominions, even going so far as to forbid any of 
them to work, except in the presence of an official inspector. His Majesty ordered 
all clandestine stations to be dismantled, and instituted heavy fines for every 
infringement of the new regulations. 

Nevertheless, it is in the highest degree improbable that any leakage of news 
from the British Isles could find its way to the enemy through the means of any 
direct radio agency. It is perfectly possible for spies and traitors, with the requisite 
knowledge, to erect a wireless equipment capable of receiving news, and possibly to 
maintain it for some time without discovery ; but it is scarcely conceivable that 
any such concealed station should send news without experiencing almost immediate 
detection. Yet a constant leakage does undoubtedly go on, and the knowledge 
shown by '' U " boats of the date when ships leave port, their destination, their cargo, 
and their route is often quite uncanny in its completeness. А possible explanation 
seems to lie in the theory that submarines may hang about certain points on a 
lonely coast for the purpose of gathering information furnished them by spies or 
traitors ashore through the agency of boats or signals, and then utilise their wireless 
apparatus for relaying the intelligence to the submersible cruisers engaged in the 
execution of this piratical warfare, or to the authorities at home. 


GALLANT BRITISHERS FROM OVERSEAS. 

Readers will notice that in our present issue we include three photographs of 
the Wireless Corps attached to the Australian Forces, and we are sure that these 
portrayed groups of our gallant Antipodean fellow subjects of King George will appeal 
to a very wide circle of sympathisers. In a future issue we purpose including some 
similar photographs of the men from New Zealand, and we shall be glad to receive 
any material for similar views with which any of our friends can furnish us relating 
to those attached to the Canadian and Africander Forces, whose gallant exploits 
were referred to in our March issue and so frequently in earlier numbers. 
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War Notes 


WE have met, several times in the course of the last few months, with reports 
from American sources of a suggested solution of the problem why certain vessels, 
known to carry complete wireless installations, have been sunk or 
captured without having sent out calls for help or, at all events, with- 
out those calls having reached any ships or stations belonging to the 
Allies. The hypothesis put forward in explanation is that enemy 
spies make a regular business of travelling on Entente vessels for the 
express purpose of putting the wireless out of action when U boats or German raiders 
appear upon the scene. This explanation (unlike a large number of other ‘ wireless 
suggestions ''\ is both possible and plausible. Doubtless it has formed the subject of 
investigation by the proper authorities. But it is not the only one. As we have 
pointed out over and over again, the first objective of enemy gunfire as soon as it is 
opened on a merchantman is that merchanfman’s only means of defence--his aerials 
and wireless gear. 


W ireless 
Silence 
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Тһе rupture of friendly relations bet ween Germany and America, and the possible 
entry of the latter into the world’s war, have brought forth a number of more or less 
sensational suggestions as to what our American cousins can do in the 
way of introducing new weapons and new methods of fighting. Of 
course, the “ wireless controlled " torpedo has turned up again, and 
duly figures as “ this truly epoch-making invention”! It sounds 
very awe-inspiring to hear of a torpedo which can be “steered by 
wireless direct at the foe." But the writers, who scribble so facilely about it, have 
. not, up to the present, indicated what would happen if the enemy possessed a more 
powerful wireless apparatus, and turned this terrible torpedo back upon the people 
who sent itout! Ofcourse, there ave such expedients as secret adjustments in wave- 
length which might provide against contingencies of this nature. But how would 


these devices work out in practice ? 
* * * ж ж * 


Warring 
Wireless. 


In view of the recently discovered German plot to use Mexico as her catspaw 
against the United States, it is interesting to note the recent announcement from 
Guaymas of the fact that the Southern Pacific Railway has resumed 


Mexican possession of the wireless station at Empalme which had, during the 
Wireless last two years, been under the control of the Mexican Government. The 
Stations. same railway company has also installed the necessary radio machinery 


and reopened the regular Government station at Bacochibampo, a 
station which had been dismantled since 1913, when the forces of the Huerta Govern- 
ment occupied the port. The Southern Pacific Railway Company's wireless service 
is not used for commercial purposes, but was erected with a view to being able to 
communicate with United States warships in the event of their being cut off from 
other means of communication. Тһе places above-named are on the north-western 
side of Mexico, Guaymas being one of the best ports in the Gulf of California.” It is 
plain that the Americans are losing no time in pushing forward preparations with a 
view to possible eventualities. 


Wireless in the Early Days 


Operating Experiences Six Years Ago 
By A SENIOR OPERATOR 


IN places where operators meet a new chum will sometimes come іп and say: 

“ I don't think much of my present ship—only а half-kilowatt set, you know.” 

Or perhaps he is more particular still : 

“I can't do anything with my set. If only I had an amplifier or a balanced 
crystal, I might be able to do some really good work.” 

Talk of this kind will excite a smile on the face of any operator who has seen a 
few years of service. We sometimes wonder what would have happened to these 
particular people had they been sent to sea before wireless was ptoperly developed. 
Take, for instance, the question of accommodation, and see what we find. Nowadays 
practically every ship has its wireless cabin specially built to contain the apparatus 
and operator. Even the meanest cargo boat has a special cabin, while the operating 
rooms of some large liners are veritable palaces of luxury. 

Of course this is largely due to the fact that apparatus has now been stan- 
dardised, and cabins can be built beforehand, everything being arranged so that 
the apparatus will fit nicely in place. Further, a modern wireless installation being 
much more powerful than the first sets takes up a great deal more room. 

Six or seven years ago the apparatus in general use was known as the “ Tune 
А and В” set. The transmitter consisted of a tray of Leyden |агв--15 in number 
—a IO-inch spark coil with key, two jiggers, a special change-over switch and a few 
other details. A set of this kind is shown in the illustration on page 30. The key 
was a very ungainly piece of apparatus compared with those in use at present, and 
was operated by seizing hold of the edge of the flat key-top—a disc similar to but 
larger than the ebonite disc which now finds its place immediately beneath the key 
knob. The key possessed on its left-hand side a lever, to which a ring was attached. 
From the ring a cord proceeded to a couple of pulleys on the roof of the cabin, 
and thence down to a switch on the receiver. The receiving apparatus, of which 
more anon, was connected to this switch in such a way that unless the side lever 
was lifted the aerial was not in circuit. As the side lever, when in the latter position, 
cut off the transmitting current, this prevented the receiving instruments being 
accidentally injured when sending. No short circuiting contacts were fitted to the 
key lever, for the simple reason that the recciver was entirely disconnected when 
transmitting, and therefore nothing could be heard in the ’phones. 

A switchboard similar in design to the present “ marine type " allowed the coil 
to be worked either directly from the main or else from eight accumulators beneath 
the table. The spark took place quite merrily between the knobs of the induction 
coil, which were set fairly close together; and, as it rarely had any protecting casing, 
the cabin was a very noisy and odorous place. The Leyden jars were so arranged in 
a tray that they could be changed from 15 in parallel to two sets of three in series. 
Two wave-lengths were used—r,000 and 2,000 fect originally, but later altered to 
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300 and 600 metres—a separate fixed jigger being provided for each wave. А 
simple change-over switch enabled the change from one jigger to another to be 
made with facility, and, as the coupling was fixed (and very tight at that), there 
was no trouble on this score. It should be mentioned that an extra coil was always 
carried in case one broke down. 


Such a set was not particularly efficient, and considerable skill was needed to 
make the best adjustment оп the hammer make-and-break. New operators who 
find difficulty in getting a good spark even for a couple of minutes with the present 
induction coil would do well to remember that the whole of the work, even on very 
busy ships, had to be carried out by means of a hammer make-and-break when we 
first went to sea. 


Although we had orders always to use the tune set after the International Regula- 
tions regarding tuning came into force, it must be admitted that many operators 
changed over to plain aerial when clear of port. By careful adjustment of the 
hammer make-and-break, by removing the spark balls and operating between points, 
and by paying careful and unremitting attention to the insulators of the aerial, some 
marvellous distances were attained. It was sometimes necessary to shunt no less 
than three of the usual coil condensers across the break to avoid excessive sparking, 
and the roar of a good plain aerial spark working from power was deafening. Never- 
theless, we all became accustomed to this noise, and on the few ships where two 
operators were carried one man would turn into his bunk within a few feet of the 
spark and sleep peacefully during his watch off, while the other operator split the air 
with a reverberating spark, which could be heard at the other end of the ship. But, 
if the spark “ went off " or started to flame and hiss with an arc, the change of sound 
would be sufficient to wake the sleeping man immediately. This may sound strange, 


EARLY APPARATUS AT THE LIZARD STATION. THE COHERER RECEIVERS 
ARE ON THE LEFT AND THE MORSE INKER IN THE CENTRE, 
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but it is nevertheless true, 
and will be confirmed bv 
any operator who is sufh- 
clently senior to remember 
the times in question. 

But, whatever may be 
said of the transmitter, what 
would our particular modern 
operator say of the receiver ? 
I had better say nothing 
whatever about the coherer 
and its devilish antics, for 
nothing less than a whole 
article could do justice to 
such a subject. When the 
magnetic detector was 
introduced it proved such а 
blessing that other imper- 
fections in the receiver 
seemed — trivialities апа 
scarcelv worth mentioning. 
There was по multiple tuncr; THE OLD TYPE 
what tuning had to be done 
was performed on a 60-ft. induction wound inside a mahogany box and connected at 
each few turns witha plug hole. The aerial was connected by one plug, whilst another 
led off to the primary of the magnetic detector and thence to earth. Usually two 
variable condensers were screwcd to the front board of this inductance, one con- 
nected in series with the aerial and the other shunted across the primary of the 
magnetic detector. А telephone condenser was built into the base of the magnetic 
and the telephones were connected to this. If we did not hear the station properly 
in one plug hole, we tricd the next, and so on. 

The whole of the apparatus described occupied really very little space, with the 
result that the average wireless cabin of that day was nothing more than an ordinary 
stateroom with a table for the apparatus. Оп ту first ship the tuning inductance 
and magnetic detector were tucked underneath the bunk, and considerable agility 
had to be displayed when getting out of the bunk to prevent one's bare fcet touching 
the Leyden jars. Аз these latter were very much alive when transmitting, careless 
people who leant up against them to watch the operator working usually had the 
shock of their lives. Familiarity in this case certainly did not breed contempt. * 

With apparatus of this kind necding constant care and attention and the most 
painstaking adjustment to get good results, the operator in charge became a really 
wireless expert before many trips had been made. Resourcefulness was developed 
in a degree unknown at the present time, when the apparatus is as foolproof as it 
ever will be, and when a man can go to sea for a couple of years and scarcely make 
a single adjustment. Once appointed to a ship, the wireless man was thrown 
entirely on his own resources, 2s there were no inspectors awaiting him on arrival 
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“FIXED COUPLING " JIGGER. 
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in port, and no elaborately fitted tool boxes such as we have now. Neither were 
there many ships fitted; so that, if anything went wrong, it was not at all easy to find 
another ship from which one could borrow any spares, except in busy ports like 
New York and Liverpool. 

Poldhu ran a news service quite early in the history of wireless, but very few 
ships received it, as the wave-length was much beyond that of the 60-ft, inductance. 
On the few ships authorised to receive this news service very large inductances were 
fitted, reaching from the floor to well above the waist. Of course, operators who were 
ingenious enough to keep their apparatus running year in and year out were also 
sufficiently clever to devise means of getting Poldhu by all sorts of arrangements 
when occasion required, a favourite one being a small fine wire inductance called the 
X-Stopper, alleged to be useful in reducing atmospherics, but nearly always devoted 
to getting Poldhu. 

` Of land stations there were not many, and, as the ships fitted were few, a very 
friendly feeling existed between the men on land and those on sea. Тһе call up of 
а land station was frequently a decidedly unconventional arrangement. Call letters 
were of the two letter order, and if for example the Oceanic (O.C.) called up Crook- 
haven (C.K.) there would quite likely be an enquiry regarding the health of the staff 
in place of a properly worked out time rush. Even then, however, “ talking ” was 
a punishable offence if detected. 
For a long time there were no coast stations in France, but when Ushant opened 
| we had some delightful 
қаша таққа : , examples of perfect 
Sone j politeness and imperfect 
English. Many a time an 
operator hearing the call 
O.U.S. for the first time, 
and not understanding 
French, would ask, 
“What ship is that?” 
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THE 60 ЕТ. TUNING INDUCTANCE, USED PRIOR 
TO THE INTRODUCTION OF THE MULTIPLE TUNER, 


and slowly would come 
the reply, “ Please, Mister, 
І am coast station Ouis- 
sant." 

With few ships about 
and not much wireless 
working, '' freaking” was 
a regular occurrence, The 
station at Scheveningen, 
then known as $.С.Н. 
but now as P.C.H., could 
be heard almost every 
night, and communicated 
with at that, up to mid- 
Atlantic. Some wonderful 
distances were achieved 
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THE QUAINT LITTLE STATION АТ ROSSLARE, LONG SINCE DISMANTLED. 
THIS STATION USED DRY CELLS FOR TRANSMITTING AT THE TIME 
REFERRED TO IN THE ARTICLE. 
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by this station, and on more than one occasion Cape Cod and Scheveningen were 
heard on the same evening. When installations began to multiply and two-letter 
calls were used up, the Marconi ship and shore stations prefixed their calls with the 
letter M, thus : M.O.C. Oceanic, М.С.А. Campania, M.L.A. Lucania, and so оп. The 
Telefunken ships similarly took on the letter D. Аз late as the autumn of 1010 all 
operators before procccding to sea were requircd to learn by heart the call letters 
of all ships and shore stations, and, formidable as this would be nowadavs, at that 
time it was quite an easy task—a couple of evenings' work at most. 

The operators' centre at that time was at the Marconi Depot at Seaforth, near 
Liverpool. The school and Liverpool land station were together in some iron build- 
ings on the sands, a single mast serving to support the aerial. Operators, who 
were mostly taken from the cables and railways and post office telegraphs (private 
tra‘ning schools had only just commenccd their activities), were requircd to serve 
for some while at the school and then to take a turn on watching at “ L.V.” as the 
station was then called. А photograph of this early station is shown on another 
page. 

Another land station long since dismantled was that of Rosslare (illustrated on 
page 33). This station had a very limited range—3o or 40 miles was usually con- 
sidercd a good distance to get—and, as it worked on a very short wave-length, many 
new men missed it entirely. This station was one of the last to retain dry cells as 
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A LAND STATION ABROAD IN THE EARLY DAYS. NOTICE THE LARGE 
INDUCTANCE IN THE CENTRE, USED FOR RECEIVING LONG WAVE-LENGTHS. 
THIS WAS USED ON BOARD SHIP FOR RECEIVING POLDHU AND CAPE COD. 
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a source of power, although most of the carly coast stations had no other source 
of energy. At Crookhaven, for instance, nowa 3 kw. station, there were originally 
go dry cells, а ro-inch coil and six Leyden jars. What would our particular operator 
say if asked to take charge of a plant of this nature? Yet some magnificent work 
was done with nothing else. | 

Any account of early days would be incomplete without reference to the unholy 
chaos which . 
existed in ether >: | 3 м Е ЖТС 
іп the neighbour- | «ms эру уурттун AN ee be Se 
hood of New ` КА, е. ұлы OAS 
York before the ` 
American 
Government 
undertook the 
regulation of 
wireless traffic. З.Р. 
Musical sparks \ 
were almost un- | 
known at that 
time, and as no 
American opera- 
tor seemed to 
care for anybody 


but himself— > 2 \ 
working on the | | 

. . | e 
principle that to е». | \ 5,7 
get through you nin, ШУ V ' 65% 
must drown the ы, M. y d А Ж uv 


other fellow—it 
can be imagined 
that conditions 
were far Нот 
ideal. 

To add fur- 
ther to the wocs 
of the British 
operator all the 
American sta- 
tions save those 
controlled by the Marconi Company used American Morse, with which they 
worked at very high speeds and with calls of interminable length. Ingoing 
Marconi ships from Europe would hear the first echoes of this babel soon after picking 
up Sagaponack, and by the time they tried to call Sea Gate, then quite a low-power 
station and quite close to New York, they had to have all their wits about them 
to hear the required signals at all. They would perhaps hear a low and feeble buzz 
which could be distinguished as the opening of a call from Sea Gate, when the 'phones 
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THE OLD SEAFORTH STATION ON THE SANDS. THIS 
STATION WAS THE FIRST SCHOOL AND OPERATING 
CENTRE. IT WAS DISMANTLED AND MOVED IN IQIO. 
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would be almost knocked off the head by a near-by station, “ N.Y.”, in Broadway, 
calling a coastal steamer many miles away. After patiently waiting for this to stop, 
and before N.Y. had finished business, a roar from the Brooklyn Navy Yard told 
that the authorities were trying to call up a United States battleship. This went 
on perhaps for half an hour, when, by sheer good luck, a message would get through. 
Almost superhuman effort was required to handle traffic, but it was done, and done 
well, 

Methods of working at sea were then very different from what thev are now, 
and, as every operator was anxious to get the best service out of his set, calls Were 
abbreviated to а minimum. The operators on all large liners were known personally 
to one another in practically every case, so that the speed and style of working 
could be adjusted to each particular ship. Thus when the Lusitania and Mauretania 
first came out the two giant vessels worked at a speed rarely dropping below 30 words 
а minute and the receive signal was given, not for each message, but for batches of 
ten or more. | 

From what has been said above it will be evident that the new chum has а very 
much easier and more comfortable time than his old confrères had when first going 
to sea, and the modem operator should think himself very lucky to be placed in 
charge of the perfected apparatus in use to-day. If these few reminiscences have 
served to show the modern man how well off he is with regard to his plant, the 
Author will feel that his time has not been ill-spent. 


No Amateurs Wanted ! 


THE following good story appears in a letter addressed to our contemporary 
the Electrician : 

“ А certain electrical man on the qu? vive for business got the tip that an 
‘armature of one of the generators in the wireless station at Madras required 
“© renewal, and he therefore rose up very early in the morning so as to be there ‘оп 
"'time. The wireless station is most jealously guarded by Territorials of the 
‘ Devonshire Regiment, and he therefore very soon found himself face to face 
“with a tough customer in the shape of опе of the sentries stationed at the gate. 
“< Where is your pass ? ' was the first thing he was asked, and in reply he said he was 
“оп his way to see the military mechanic, as he heard that another armature was 
" required. Ido not know that my friend looks like а ‘spy,’ but anyhow he seems 
“to have roused the suspicions of the worthy sentinel, who retorted ferociously : 
“5 No armatures (amateurs) wanted here—Jao’ (Hindustani for ‘ go,’ or perhaps 
it could better be translated colloquially ‘ clear off.’ ”) 
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THE MEDITERRANEAN IN WARTIME. 


Ривис attention has been recently directed to the extra amount of warlike 
activities involved by the Salonika Expeditionary Force, which has, up to the present, 
rested upon the shoulders of the Allied Нее as an additional burden upon their 
resources, А Marconi operator in Liverpool, who recently completed his fourth 
successive trip through the Mediterranean, has written letters which teem with 
references to the excitement of life in these waters. It may interest those who arc 
not already aware of it, that in the Service the regular nickname for wireless 
telegraphists is graphically expressed as “ Sparks," and this correspondent's com- 
munications may not inappropriately be dubbed “ sparkling ”! 

After some dilation on the warm and sunny weather which he enjoyed at 
Christmas time, a strange contrast with such conditions as experience had taught him 
to be probably rife in Liverpool, he says: “ АП war news comes through my wireless 
“every day, and in the course of taking to-day's news I received Lloyd George's 
"speech. Не certainly puts it straight, doesn't һе?” Our telegraphist next 
narrates how, as they were steaming along, in hourly expectation of sighting the coast 
of Greece, just as he had come off his wireless watch, the steamer's whistle sounded, 
and out he ran again to see what was the matter. The “alarm " turned out to be 
caused by the sight of a ship's boat drifting in the distance. When they bore down 
upon it, and got close up, they found “ not a soul in it except a rat, that jumped out 
“when we passed. Some shipwrecked sailors have been picked up I guess. It 
“was not worth while to stop, as it might be a decoy for a sub. They are up to 
“all these things, so we left it." 
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Ак “ ELEVENTH Hour” RESCUE. 


We have received from Christiania an interesting account of the saving of the 
crew of the American steamer Portland, belonging to the Kerr Steamship Company, 
towards the end of December last. This vessel was bound from France to New 
York, and whilst about fifty miles east of Nantucket Lightship encountered a heavy 


38 THE WIRELESS WORLD | APRIL, 


gale. The cross seas, worked up by the wind, strained the hull to such a degree 
as to cause serious leakage. Тһе Portland used oil fuel, so that when the water 
which ‘he ship was making entered the tanks containing the petroleum it became 
necessary to burn all the woodwork on the ship in order to get sufficient steam for 
the running of the pumps. For sixteen days the unhappy vessel drifted in this 
plight, and it may easily be imagined with what relief she hailed the sight of the 
motor-ship Brazil, belonging to the Fred. Olsen Line, which came across her on 
December 23rd. The rescue was effected none too soon, for not merely had it 
become scarcely possible to continue to keep the Portland afloat, but provisions 
and water were almost entirely exhausted. Тһе vessel, therefore, was abandoned 
about 280 miles east-south-east of the Bermudas. 

The irony of the situation consists in the fact that at one time the s.s. Portland 
was fitted with wireless equipment. But she had “ fallen from grace," and her 
owners—for some mysterious reason or other—had decided to dispense with their 
ship installation. There can be little doubt that had she been able to radiate а 
message when she first found herself in trouble she would have received assistance 
within very few hours, with the result that in all human probability the ship and 
her cargo would have been saved. 
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[Photo | | | [Topical. 
THE AMERICAN STEAMER “ ORLEANS” ARRIVING IN FRANCE AFTER BREAKING 
THE ALLEGED SUBMARINE ''BLOCKADE.' INSET: THE OPERATOR. 


BRITISH GALLANTRY AND GERMAN CRIME. 


The other day Mr. Justice Hill delivered judgment at the Admiralty Court on 
a question of a £3,500 claim by various vessels of His Britannic Majesty's Navy for 
salving the Greek vessel Athamas and the valuable cargo of 7,000 tons of grain which 
she was carrying for the Belgian Relief Committee. In the course of his judgment 
he referred to the evidence given by Lieutenant Worley, R.N.R., of H.M.S. Resono, 
who narrated how his ship had just rescued 22 of the crew of a mined Norwegian 
steamer, when he heard a violent explosion, and saw clouds of smoke rising from 
the Greek Relief ship. Our English sailors picked up 40 members of the crew of the 
Athamas, and as these men refused to return to their vessel, and the captain of the 
British warship already had his hands full with those just rescued, he sent out 
wireless messages asking for further assistance. These messages brought the 
desired aid; with their assistance Lieutenant Worley was able to prevent the 
Athamas from drifting into the German mine field, and carried her safely into port. 
The following morning the gallant Britishers set to work and swept up the German 
mines floating in the neighbourhood. Тһе amount of {3,500 was duly awarded by 
Mr. Justice Hill, and divided in the following manner: Resuna, £550 ; Electra, £750 ; 
Fervent, (400; Seaflower, (400; Sicyon, £300; Marloes, {тоо ; Croupier, $450; 
Torpedo Boat No. 9, £200 ; Robust, £350. 
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А HUMOROUS SUGGESTION. 


WIRELEss Telegraphy appeals to all sorts and conditions of men, and the 
readers of THE WIRELESS WORLD are well acquainted with the possibilities of humour 
latent therein. That well-known littérateur, Мг. Pett Ridge, recently threw off one 


of the “ light-hearted ” suggestions for which he is so famous, begging Senatore 
Marconi and Mr. Edison to direct their efforts towards inventing a wireless device 


which shall ensure that nothing but truth reaches the receiving station, whatever 


may be the lies contained in the message that is sent out. The idea of super-satura- 
ting the ether with truth ions, capable of performing the-necessary filtration of the 
wireless waves as they pass through it, constitutes a humorous conception worthy 
of the late Mr. W. S. Gilbert himself. But Mr. Pett Ridge does not tell us what is 
to become of the “ impurities " filtered out from the lucubrations of the German 
wireless. In these days, when various forms of electricity are being applied to 
agriculture, perhaps this residue may be made use of to fertilise “ wild-oats.”’ 


“ UNBRIDLED " WIRELESS. 


As was only to be expected, the Germans, deprived of wireless intelligence from 
America, have endeavoured to fill the gap by hook or crook (preferably crook ?). А 
recent cable from Washington states that “ Unbridled wireless has been carried on 
“ between Berlin and Mexico." Тһе Mexicans received the news on the land lines 
and then retransmitted it Нот their long-distance wireless installations. Тһе 
Americans have, we understand, stopped up this leakage by establishing a censor- 
ship of land line telegrams to Mexico. 

Now that Germany has become cynically indifferent to belated discoveries of 
her perfidy, she makes no secret about the corrupting influence which she has exerted 
for so long over Mexican politics and internal administration. One of the latest 
manifestations of this activity appears to be the sending of interned merchant 
officers and seamen from the U.S.A. to Mexico to erect further wireless stations. 


SIBERIAN WIRELESS. 


At the end of last year, there returned to Petrograd Mr. Jonas Lied, the organiser 
of the Kara Sea route to Siberia, which we described in an article (pages 251 to 250) 
in our issue of July last. This made Mr. Lied's fifth annual voyage to thc 
Enisei. He reports unusual difficulties on this occasion, owing to abnormal ice 
conditions ; but states that he was much assisted by the reports which reached him 
from the wireless stations in the southern part of the Kara Sea. Мг. Lied reports 
an interesting visit to the wireless station on Dickson Island, an installation due to 
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the initiative of General Shdanko, the Director of the Russian Hydrographical Depart- 
ment, and worked for the first time last year. Here the navigator spent an evening 
“reading the latest wireless telegrams direct from the radio station at Tsarskoc- 
“ Selo, near Petrograd, situated about 2,600 versts away. These messages would be 
“© printed in the Petrograd papers only on the following дау.” 

The immense difference this station has made to the locality forms the subject 
of some pregnant remarks. Where formerly there were no houses or population, 
quite a colony has settled down to the working of the machinery and to the taking of 
all kinds of observations. “ About a dozen solid wooden houses have been erected, 
“and in the midst stands the wireless mast, 330 feet in height.” 

Mr. Lied’s report emphasises the fact that the erection of the present radio 
stations has been fully justified, and he expresses a hope that this fact will encourage 
General Shdanko to establish a station at '' the most difficult point of the whole 
“ voyage—viz., on White Island, situated to the immediate north of the [ата] 
" Peninsula. ... А further station ought to be erected at Nahodka Bay, situated 
at the mouth of the Obi." 


DAWSON CITY AND KLONDIKE. 


The Rt. Hon. Sir Richard McBride, K.C.M.B., Agent-General for British 
Columbia, recently presided at a most interesting meeting at Caxton Hall, West- 
minster, wherein Mrs. Blount, F.R.G.S., lectured on the mining camps of Alaska. 
The greater part of her lecture was devoted to descriptions of Dawson City and the 
Klondike, of which she remarked that there are only two distinct seasons, the one when 
the world is ice-bound and white with snow, the other when all is “ flowing fair and 
" green." People in general seem to realise the former and ignore the latter, so 
that Mrs. Blount dwelt at greater length upon the less-known season when she 
“ walked through hedges of sweet peas 7 and 8 feet high." Country people and 
townsfolk alike owe a great deal to wireless telegraphy, which maintains them in 
touch with the outer world at times when otherwise they would be liable to be 
completely cut off. 
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OFFICIAL VIEW OF PROJECTED U.S. BATTLE CRUISERS. 
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Specimen Diagrams illustrating the Uses 
of the 
Engineering Standards Committee’s Symbols 
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We have prepared a number of diagrams illustrating the use of these symbols, 
which are published here in the hope that our readers will consider them and 
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Vave RECEPTION Circuit 


furnish us with their views, as we are sure these cannot fail to be of considerable 
utility in assisting the Pancl to make its final recommendations. 
To assist in identifying the symbols the number on the list has been placed. 


against each on these diagrams. 


An Outline of the Design of a Wireless 
Station 


By BERTRAM HOYLE, M.Sc.Tech., A.M.I.E.E., Lieutenant R.N.V.R., 
H.M.S. " Excellent.” 1917. 


(Continued from page 902 of our March issue.) 


THE effect of the proximity of the earth is dealt with towards the end of 
Professor Howe's article; and will be 2 or 3 per cent. in this case. To this must be 
added the capacity of the leading-down fan. It is quite reasonable to suppose that 
these two effects will total 8 per cent. of the whole capacity in the present instance. 

Thus К, =0:00454 +0:08 x 0:00454 =0:0049 mtd. 

This makes the power found in paragraph 4 5:06 K.W., and the maximum aerial 
voltage somewhat greater than 185,000 volts. 

[NoTE.—In the above considerations for the aerial the disposition of the poles 
and supporting guys has not been included. Неге, again, local weather conditions 
will modify the maximum permissible span between supports, and also the method 
of staying the individual masts.] 

б. Transmitting Station Aerial Earthing Arrangements.—There is not much 
data available from which to design the earthing system, and, in any case, the type 
of earthing used will vary considerably with different localities. In very dry places 
it is not much use laying the earth-plates very deep down, whereas in wet or mineral 
districts it sometimes pays to tap a water bearing or mineral stratum. 

An example will be given of a typical sort of arrangement for a power wireless 
transmitting station earth. 

With station as centre, an 8 ft. or то ft. trench is dug on a radius of from 50 It. 
to тоо ft. Оп a radius of то ft. or 12 ft. less than that of the trench, a set of eight 
poles are erected, having a height of 10 ft. or 15 ft., to which are led eight bunches of 
copper wire containing about forty strands per bunch. From each pole, the bunch 
fans out and is connected uniformly to a zinc ring earth-plate buried in the trench, 
the breadth of the zinc ring being about 3 ft. The connections are adjusted so that 
they all have the same length from the station to the earth-ring. 

From this continuously ring 100 uniformly spaced wires radiate another 300 ft. 
where each terminates іп an earth-plate 30 in. by 84 in., buried vertically on edge. 
From these last, but underneath the aerial only, radiate further cables to the full 
extent of the aerial, or beyond. 

Although the length of span of the earthing cables is short between the station 
and earth-plate, yet it is necessary to insulate them in the station, and also where 
they pass through the walls. The leading-out tube is usually a large porcelain 
flanged pipe capable of standing 20,000 volts or more. 

[NoTE.—All power, lighting, and telephone cables to and from the power 
station must travel for at least the last half mile perpendicular to the direction of 
the aerial span, and be buried in earthed and bonded-iron conduit.] 
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7. Primary Oscillatory Circuit Capacity, K,.—Assuming an efficiency of 75 per 
cent. between the oscillatory primary and secondary, then the power necessarv in 
the primary 


IOO - Р 
—50:6 x —— =67:5 K.W. 
75 7:5 


In this circuit there is an infinite number of values of L, and Ky, which have 
a natural oscillatory wave-length of 3,000 metres. 

The choice of Г, max. more or less rules the value of K, however, because very 
high voltage condensers are inadmissible on account of inefficiency and cost. 


Let V = 42,420 volts (= y2 x 30,000). 


1 max. 
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As а check: 


Joules per spark =} K,V4?,,, =} Х0-1248 x 10/9 « (42,420)? =112°5 
KW. = _ Joules per spark x № —67:5. 
I,000 


Which agrees with the power found originally. 
8. Primary Oscillatory Circuit Currents.—The inductance in the primary oscil- 
latory circuit will have to be 
ЖЕ № | 3.0003 
(59:0)? К, 750 6? x 0:1248 


esf very nearly. Whence 


le _K, ЖЕ 


тах, 77 І % 1 max. 
A 


== 20,250.---.1/15. 


Now K, V 


"a шах. тах. 


201248 1076 ( 


_ 20,280 x 10°? Taur 


and [Г mas, =3,328 amperes. 
N 
I : da /. i 
1 В.м. тах. 8nd 


—3,32 ву. А 600 _ 


. 100,000 > 0-05 
-=407:4 amperes. 
It is this current that it is necessary to provide for on a heating basis, in settling 
the primary oscillatory circuit conductors. 
9. Low-Frequency Charging Circuit— N has been taken as 600 per second, whence 
the alternator frequency is 300 periods. per second. 
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The transformer secondary has been assumed to give 30,000 volts R.M.S., or 
42,420 volts maximum. 

The necessary transformer output was found in (7) to be 67-5 K.W. 

Now its efficiency may be taken as 95 per cent., and the power factor of the 
load, Cos 9 —o:80. 

Then transformer secondary current 

W | 67,500 

V .cos@ 20,000 x 0:80 
= 2:813 amperes (К.М.5.). 


Transformer primary input 075 —71:1 K.W. 
О: 


Taking the ratio of transformation as 50:1; then 
V mary = 000 volts =alternator voltage. 
71,100 


= 5:77 =I46'I amperes. 
боо x 0:80 1 l 


primary 

Thus the alternator should be capable of giving 75 K.W. output at 600 volts, 

Cos ф =0:8, and have a driving source of about 125 H.P., taking the motor generator 
efficiency as 80 per cent. | 


IO. Discussion of Electrical Constants Found.—(i.) The assumed value of Ik 
is first taken on the high side to allow for contingencies and to leave a suitable 
margin to enable a wide range of types of receiver being used ; these having different 
sensitivities. 

(ii.) The heights chosen for the two aerials were subject to considerable varia- 
tion in order to adjust the resulting Z, to a reasonable value. 

(ii.) In (4) the assumption of 8:-0:05 has to be based on previous experience 
with similar designs ; and cannot even be checked until the whole transmitting 
circuit is designed and tested. The internal, or non-radiative decrement can be 
calculated by the usual methods, but the decrement due to radiation cannot be 
calculated so accurately. 

(iv.) In the present case, no consideration of local surroundings affects the case, 
and К, las been chosen simply by considerations of reasonable values for И, max. 
and power required for excitation. 

(v. The electrical constants of the secondary circuit are now fairly fully 
obtained, and by similar considerations as to suitable V, ma. and the capacity К,, 
the constants of the primary oscillatory circuit are settled. 

II. Summary of Electrical Data Found. 


(1.) Secondary circuits : 


А =3,000 m. № =600. $ =0°05. 


І.ұ-<516,700 cms. К.=0-0049 míds. 
h, =й, =150 metres. Span / —440 metres. 
Г, к.м 722,730 volts. I; TY —71:65 amperes. 
V2 max, <5185,500 volts. 1, max. =585 amperes. 


K.W. in acrial circuit, 50.6. 


"-— —— — 2 _ 9 


+. 
ө -----.- 
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(ii.) Primary circuits : 
V i ru s. =30,000 volts. 1, rus. =407 amperes. 
У, max. =42,420 volts. 1, max. =3,328 amperes. 
K.W. in primary oscillatory circuit, 67:5. 
(11.) Low-frequency alternating-current transformer : 
Secondary voltage, 30,000 volts R.M.S. 
Secondary current, 2:813 amperes R.M.S. 
Secondary output, 67:5 K.W. at cos ф 0-60. 
7 =95 per cent. 
Primary input, 71-1 K.W. 
Primary voltage, 600 volts R.M.S. 
Primary current, 148 amperes К.М.5. 
(iv.) Alternator output, 75 K.W. at 600 volts. 
Cos 9 o'8o. т of motor generator set, say, 80 per cent. 


(v.) Driving power, 125 B.H.P. 


DESIGN ОЕ OSCILLATORY CIRCUIT TRANSMITTING APPARATUS. 

I2. Primary Oscillatory Circuit.— 

И; max, =42,420 volts. 1 70:1248 mfd. 
L,--20,280 cms. 1, «45.7407 amperes. 
А =3,000 metres, whence ~ --І00,000. 

(1.) It is necessary first of all to determine the best form of conductor and the 
mcthod of constructing same. 

In paragraph 8 it was found that the current in this circuit was 407 amperes. 

The form of conductor best suited to carrying large high-frequency currents of 
the order of hundreds of amperes is the multiple stranded conductor as used bv 
the Marconi Company in all large power plants. 

The strands are laid on the surface of a circular section wooden former, which 
is built into a spiral shape with the requisite number of turns. The individual 
strands (or cords of three, seven, etc., strands) are laid on this surface with a pitch 
that describes one turn round the former for one turn of the former, thereby tending 
to neutralise the effect of any lack of symmetry in the flux distribution. 

For small numbers of strands a very convenient former is made out of stiff 
rubber and canvas hose pipe filled with sawdust and glue and bent into the necessary 
spiral; the strands are then laid on the surface of the hose and secured by string 
and shellac varnish. 

For the connections and for L, choose multiple stranded No. 22 S.W.G. 

Professor J. A. Fleming, Principles of Electric Wave Telegraphy, page 118, 
gives the following formula for high-frequency resistance : 

д? ht hs 
RR (1+ а абы” 2022) 
whence К (т + 0-1814 — 00264 {0:0113— . .) 
where A stands for 26 с being zd . and p =1,640 for copper. 


h —2:95 for No. 22 S. W.G. copper wire 
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Since the conductors are not laid on the surface of the former to any appre- 
ciable thickness, the usual rating for single wires may be used with very slight 
modification ; observing also that the load factor on the conductors is generally 
not greater than 50 per cent. during the period of sending. 

The low-frequency current for a No. 22 wire at 1,000 amperes per square inch 
is 0-616 amperes. For the same heating, the current at the frequency in this example 


will be 
0-616 x E... 0:528 amperes, 
1:106 


.7. Гога current of 407 amperes 


` Number of strands Т 2:77]. 
Using cords of ?/,,s D.C.C. there will be rro cords on the periphery of the 
former. Take the diameter of 7 /,, (each strand D.C.C.) as 0:35 cms. 
Circumference upon which these are laid must be 


IIO X 0°35 —38:5 cms. 
whence d —12:26 cms. 


The active diameter of conductor тау be taken as 12:26 4-0:35 =зау, 12:0 cms. 
Using now the formula and tables given by the author in the December, 1916, 
number of THE WIRELESS WorLD to calculate the necessary coil dimensions (by 
trial and error) in order to get an inductance of about 20,000 cms., it will be found 
that a suitable coil may be made up as follows : 
Let --5 turns. 
а =60 cms. coil mean radius. 
b =125 cms. coil breadth over all, 


2а Ж Table 
whence b —0:96 and Q for the Lorenz's inductance formula —13:212 [Table of 
function Q.]. 


. 125 
With the above spacing D =-72 ..25 cms. 


and 7) 70:504. ‚с. А = — 01287 Table of function А. 
for m=5. B —o:2180 Table of function B. 


The data is all available now for the formula 
L,—an?Q 
=60 x 125 X I3:212:2 19,825 cms. 
Correction AL =4nan(A +В) 
4760 x 5(0:0893) —336:5 cms. 
True inductance L — L,— AL =19,489 cms., say 19,490 cms. 


| 


This figure allows 790 cms. over for residual inductance in leads up to the 
discharger, etc., and any final adjustments can be done by expanding or squeezing 
up the helix axially as required. 


(То be continued.) 


—_—_— mem 
— -— 


Тһе Cart 


A War Story 
By “ PERIKON” 


OUR prize “ hard case " (Cyclone we called him) and I were back resting at 
Corps Headquarters after а spell in the vicinity of the front line. This particular 
evening we had strolled to the top of a fair-sized hill and had seated ourselves just 
under the sails of the windmill on top. It was yet fairly light, and the anti-aircraft 
shrapnel was still dotting the sky to the eastward in little fluffy pinpoints of smoke- 
white and black. Down in the roadway which curved round the hill traffic of all 
descriptions flowed from dawn till dusk. Staff cars, ambulances, ammunition 
convoys, motor-buses, lorries and other wheeled stock, right down to the lowly 
six-horsed G.S. 

This evening I noticed a farmer swinging his lumbering cart out into the roadway. 
He was busy turning it in the opposite direction when an artillery limber rattled 
past and shaved his near hind wheel by inches. There was an exchange of compli- 
ments in Flemish and “ French ” of the “пароо” cum “по Боп” variety, then the 
stream of traffic swallowed up both the limber and the cart. Suddenly Cyclone 
turned to me. 

“ Ever heard about that chap Evans of the —th Section, and how he got his 
promotion? That wagon's just reminded me." 

Now Cyclone's forte was story-telling ; his yarns were always vivid, but draped 
with festoons of unprintable adjectives. Тһе curious thing, too, was that his . 
parents at one time cherished hopes of their son eventually becoming a dapper 
curate, but I'm afraid that must Бауе been when he was a very little toddler. He's 
been everything else since, and is the sort of person met with usually in “ real red 
adventure ” fiction. 

I admitted I hadn't heard the Evans yarn, and I've censored and translated it, 
as it were, and I hope I've managed to beat it into printable form. Here it is: 

“ Well, about six months ago Evans was up on a brigade station not far from 
Hell-fire Corner. Perhaps you've passed the corner by daytime and noticed the 
dead mules and smashed limbers drawn to one side. That sort of thing seldom 
occurs now, however. Well every night, just as the transport was on the corner, 
it got strafed to blazes—ask any transport lad if he knows Hell-fire Corner. The 
time of passing was altered nightly, but it was of no avail—every evening at least 
four or five limbers and teams got bashed into а sickening shambles, and the trans- 
port officers gradually went greyer and greyer puzzling how to avoid indenting for 
mules, harness and limbers, not to mention new personnel  Evans's place was a 
bit past the corner, and he'll tell you how he'd listen for the transport of a night, 
hear the harness jingling down the road a bit, and hear the drivers urging on their 
mules—always at the gallop they passed —and then just as the column ot them were 
half on and half off the corner, as you might say, about sixteen H.E. shrapnel shells 
would rip up the darkness with vivid electric flashings апа terrible detonations ; 
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then another devilish salvo, till old Evans’s dug-out rocked and rocked, and his books, 
mess tin and odds and ends came tumbling off his little shelves. Then all would be 
quiet, and old Evans would slip out with one of his mates and help the ambulance 
people—just the two salvoes each evening, no more, no less; but by God it was 
more than enough. Evans hasn’t been quite the same chap since his sojourn up 
that way—the effects ot H.E. on the human frame at point blank are more than 
humans are built to stand the sight of. 

“ Evans made up his mind to study the thing and try to form a theory as to 
how Fritz got his information. He thought of lamps, buried lines, pigeons, and 
then his own line, wireless—all these seemed improbable, hackneyed and unlikely. 
He worked it so that his spell on the ‘phones came a few hours before the transport 
was due, and took notes and notes, and jotted down everything, and timed all the 
stuff he overheard to the second. He heard a few dashes of a peculiar note one 
evening at 7.9. At 7.19 the transport got just on the corner and got strafed to 
blazes ; this made him ponder a bit. Next evening he heard the queer sigs. at 
9.43—six minutes later he heard faintly the limbers rattling up the pavé, the harness 
jingling and the frenzied shouts of the drivers spurring on their mounts. He got so 
excited that he snatched up his timepiece and ran to the door of the dug-out. The 
night was clear, and he could see the long string of limbers roaring and surging up 
the roadway; he shouted—9.53— there was a blinding, brilliant flashing, and next 
second old Evans was flung flat, blinded and deafened, in the little doorway, whilst 
clods of earth and other things showered over his head and shoulders. He got up, 
put on his '' tin hat," and went full speed to the Brigadier’s dug-out, where he 
reported the thing in full. The Brigadier took copious notes, and 'phoned the full 
report somewhere, and Evans left. Next day Evans was relieved, and was sent back 
to Divisional Headquarters at ville for a rest. | 

“Не was strolling about one night almost а fortnight later, and entered that 
ironmongery place just off the Grande Place—you know it. He wanted something 
or other—anyway, he was just barging into the place when he banged into an old 
peasant coming out, and upset the old chap's armful of goods—he always was an 
awkward kind of lad, old Evans. As the old man's parcels bounced on the floor 
Evans noticed a hank of fine copper wire of a very small gauge. Не apologised 
profusely, and helped the old peasant to rearrange his packages. 

“ It seemed a curious thing, Evans thought, for a grimy peasant to get— 
gauge 30 copper at somewhere about five francs an ounce—so his ears went up like 
a transport mule’s at ‘ Feed Away.’ So he decided on the spot to follow the old 
chap at a respectable distance, and see where he went to earth. He tramped out of 
the town апа out on to the М. road, and after a bit he discovered the old man 
had disappeared into a farm-house about three kilos below Hell-fire Corner, on the 
very road, too, on which the transport went past nightly. Evans again got excited, 
and decided to have a bit of an investigation of the premises on the quiet. Next day 
he strolled to the farm and knocked at the door. He asked for café noir, and a 
plump madame bade him enter and sit by the stove. ' Certainement, she had café 
and biscuits too in plenty, if he so desired.' He had several cafés, and got yarning 
with madame. Тһе usual stuff—the weather, the war; and then madame. like 
most Flemish matrons, enumerated all her brothers, uncles and other relations who 
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were soldiering, how she was getting just a bit sick of it, and wouldn’t Ъе зоггу when 
peace came. Suddenly the old chap came in, kicked off his sabots and put his feet 
on the stove rail. He didn’t seem to recognise Evans. He nodded merely, said 
* Bon jour,’ then loaded up his pipe and proceeded to smoke in silence. Madame 
then told Evans that the old man—André, his name was—was a refugee, and had come 
down the great white road all the way from Cambrai with all his belongings in his 
farm cart, hurrying with hundreds of other refugees in the van of the Germans. 
He had fainted just on their doorstep, and monsieur and she had taken pity on him 
and drawn his cart and horse into their yard and put him to bed. Then, André 
having nowhere in particular as his destination, they had entered into an agreement 
with him to assist them on their bit of land till after the war, André being ' bien 
content’ to find a comfortable haven for a bit. His wife and children had got 
separated from him in the confusion of the flight ; perhaps they were dead, even. 
But Monsieur le maire of ville was in communication (via England) with the 
American Consul at Brussels, who was making inquiries, and news was expected at 
any time. 

“ Thereafter Evans visited the farm many times, and got on excellently with 
everybody there ; he was invited to dinner often, and kept his eye, in a quiet way, 
very much on André. However, he had to admit that everything seemed in perfect 
order, and that André couldn’t possibly be a ‘wrong ‘un.’ However, the wire 
incident had pricked his curiosity, and he determined to discover what it had been 
wanted for. One evening he came on André in the kitchen with a little bench in 
front of him and a heap of empty cartridge cases, bits ot discarded shell case and 
splinters of shrapnel, and so оп. He was busy fashioning a miniature Taube of the 
various odds and ends of metal, and a lovely little thing it was. Yes, André often 
made these things and sold them for a few francs. Evans bent forward to look at the 
model, and noticed that it was accurate—very accurate; the supporting stays were 
there even, and with a mixture of feelings old Evans noticed they were of copper wire, 
gauge 30, or thereabouts! He swore under his breath—all his trouble and quiet 
investigation for nothing—what a fool he'd made of himself! He made excuses a 
few minutes later—he wanted to get outside and kick himself. He put on hiscoat, 
said good night to all and went out. He left by the back door, meaning to strike across 
the fields towards П----, where he heard a chum's battalion were resting. He'd try 
and locate him, swop a yarn maybe, and then get a motor-lorry back to ville. 
He was just rounding the end of the barn when in the darkness he tripped over a 
rope or something. He lit a match and discovered it was a hop-pole stay. He 
cursed it roundly, and was dusting the bits of France off his coat to proceed, when 
he thought he'd have another look at the stay; it hadn't seemed cold enough to the 
touch for a wire rope stay somehow. Probably only imagination—he'd got a silly 
attack of spy fever, he was afraid : however, he struck a match and had a look at it— 
it was apparently just the usual wire rope. He felt it again, and in a trice he had 
his jack-knife out and was scraping feverishly at it. By God,it wasn't wire; it was 
peeling off like wood, it was some cunning composition. А second later he laid 
bare a shining strand of stout copper. Не almost yelled with excitement ; he 
shinned up the pole and fumbled about at the top, and found a wire leaving it and 
going on the next pole. Hang the expense, he'd cut the thing, clip off six inches or 
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so and take it down into the shelter of the wall and examine it. He did so, and again 
almost shrieked when he discovered it too was copper. Не’ unearthed an aerial 
and a ' lead in’; now to discover the end of the lead in—the gear and the unauthorised 
operator ‘in the zone of the armies, to put it in official phraseology. It took him 
twenty minutes to trace that ' lead іп” to the floor of a mouldering shed, and here 
he nearly wept; the lead ended in a big brass terminal covered with a leather cap, 
and the whole thing was beneath a heap of straw, dust, empty bully tins, and other 
ancient rubbish. Well, the only thing to do was to keep the terminal under obser- 
vation. You see, the strafing of the limbers was happening every night; if the 
signals were made from here, the operator would come with his staff and send his 
queer jumble of dots and dashes. But ten to one he'd maybe have four or five such 
aerials at different places. He decided to watch, anyway ; he looked round, and 
decided to climb into a muddy old farm cart just at his back almost : he could watch 
from there. Two hours later the transport limbers began to pass out on the road, 
at the walk ; another two and a half kilos, and then they'd gallop, for didn't Hell-fire 
Corner lie just ahead then ? Suddenly he was conscious of somebody fumbling about 
in the shed ; he ' froze ' like a wild animal, and struggled with a terrific desire to 
howl out. Next second he heard the rubbish being moved, then a click, then 
someone fumbling with the wagon he was stretched in ; then right under his head 
somewhere something began to spit and hiss—that decided him. He jumped up, 
swung one leg over the side, and jabbed his boot down hard on the thing below ; 
there was a thud as his heel hit something soft—a wheezy sob, and then with a spring 
he jumped to the ground, lit a match, and there, huddled in the dust, was André, 
unconscious, one hand gripping a flexible tube of some sort. Evans undid his 
linesman belt and strapped the old man to the wheel of the cart, and then after 
fumbling about a bit he discovered a tiny doorway in the bottom of the cart en- 
crusted in mud. Не yanked it open, and there, inside in the false bottom of the 
wagon, was one of the most compact radio sets he'd ever seen. All shining and 
glittering, too, and in perfect condition. And even the maddest spy maniac would 
have scoffed at the idea of the dilapidated old farm cart containing anything of that 
sort. Then it all flashed on old Evans, and he hurried out into the roadway, got a 
bike, and hurried down to the A.P.M.'s* place. When he got back with the M.P.’st 
André had regained consciousness, and was struggling like a wild cat, and blasphem- 
ing in a language hc'd insisted was loathsome. 

‘Well, that's about all. Our people placed André as one of the Wilhelmstrasse 
contingent, whose speciality was secret signalling—all branches. He saw the 
firing squad shortly afterwards. 

“ Nowadays the transport lads and, I believe, their mules too—they're such 
wise brutes—wonder how in heaven's name Hell-fire Corner ever got its name. 
Evans got promoted ' toute de suite,’ and еу sav he's in the ranning for the next 
commission, Just like what you'd read about, eh ? ” 

PERIKON. 


* А.Р.М.— Assistant Provest Marshal, i M.D.—Militarv Police. 


Among the Operators 


OPERATOR W. Т. DONNAN. 


s.s. “ LACONIA.” 


THE sinking of this great liner by a 
German submarine might easily have 
resulted in a heavy death roll. Fortunately, 
however, a very large proportion of the 
passengers and crew were saved, amongst 
them being Operators W. T. Donnan and 
T. B. Taylor. 

Mr. William Thomas Donnan, who is 
of Irish birth, is 29 years of age. After 
receiving a preliminary wireless training 
at the British School of Telegraphy, Mr. 
Donnan entered the Marconi Company's 
School in April, 1913. Оп appointment 
to the staff he first sailed on the s.s. Celtic, 
and subsequently on the s.s. Indian, s.s. 


Falaba, s.y. Ivy, s.s. Apapa, s.s. Abinst, and s.s. Nessian. He was appointed to 
the Laconia at the beginning of February of this year. 

Trevor Bushell Taylor, the assistant operator, is 18 years of age, and was 
born at York. After leaving school he undertook a course of wireless telegraphy 
at the North Eastern School of Wireless Telegraphy, Leeds, where he obtained 
his Postmaster-General’s First Class Certificate. Shortly afterwards he proceeded 
to London, and joined the Marconi Company’s staff in the autumn of 1016. 
His first appointment was to the s.s. Norwegian, from which he transferred to 
the s.s. Albania, and from this ship to the Laconia in February last. We 


offer our congratulations to both men on their fortunate escape. 


* * * * * 


S.S. “ AFRIC.” 


The operators on the White Star liner 
Afric recently sunk were Messrs. У. A. Куап 
and T. Notter. Happily both were saved. 

Mr. Vincent Ryan, who was born at 
Lanark, is 28 years old. Не received his 
preliminary wireless training at the British 
School of Telegraphy, and proceeded to 
Marconi House School in April, 1913. Оп 
completion of his training he was appointed 
to the staff, making his first voyage on the 
s.s. Manhattan. He then served successively 
on the s.s. Hawkes Bay, s.s. Demerara, s.s. 
Adriatic, s.s. Canoptc, s.s. Cymric, and a 


OPERATOR T. B. TAYLOR. 
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number of other vessels, including the 
great Cunarder s.s. Mauretania. Mr. Ryan 
joined the Afric a few days before she was 
sunk. 

Mr. Thomas  Notter, the assistant 
operator, is Ig years old, and comes from 
an Irish village well known to every 
operator, Crookhaven. Не gained his Post- 
master-General's First Class Certificate at 
the Irish School of Telegraphy, Cork, and 
came to London in November last to join 
the Marconi Company's School. His first 
trip to sea was made on the s.s. Oriana, 
from which he transferred to the ill-fated 
| Afric in February. Messrs. Ryan and Notter 
-are both very fortunate in escaping from 


the wreck. 
Ж ж ж ж ж 


OPERATOR У. A. RYAN. 


s.s. “ WORCESTERSHIRE.” 


The s.s. Worcestershire, one of the largest 
vessels recently sunk by the pirates, carried 
as operator-in-charge Mr. Frank Fitton. Mr. 
Fitton, whose home is at Oldham, is 25 years 
of age. On leaving school he entered the 
teaching profession, first as a. pupil teacher, 
and later as an assistant master under the 
Oldham Education Committee. Being in- 
terested in wireless telegraphy, he undertook 
a course at the Fallowfield Wireless College, 
Manchester, and in due course obtained his 
Postmaster-General's Certificate at that place. 
Іп December, 1013, he joined the Marconi 
House School, and on appointment to the 
staff sailed first on the Allan liner Victorian. 
He then served on the s.s. Georgic, s.s. 
Ruthenia, s.s. Sardinian, s.s. Magellan, ss. 
Runic, апа Worcestershire, making a number 
of voyages on this last ship before she was 
torpedoed. We are glad to hear that Mr. 
Fitton is quite safe. 


OPERATOR T. NOTTER. 


* + * Ж ж 


S.S. “ GRENADIER. ' 


пев: It is with deep regret that we have to 
OPERATOR F. FITTON. announce that the operator on the above 


7— — +. – 
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steamer, Mr. William Gamble, lost his life 
when the vessel was sunk. Mr. Gamble, who 
was but 18 years old, was born at West 
Hartlepool, and after leaving school was 
employed at a colliery in the pits. Later he 
obtained a position in the chemical plant of 
another colliery, and becoming keenly inte- 
rested in wireless studied it, as far as circum- 
stances would permit, in his spare time. 
Owing to his showing a suitability for the 
work, he was taken into Marconi House 
School as a learner, and after a course of 
study at that place obtained his Postmaster- 
General's Certificate, and was appointed to 
the staff in January of this year. The case THE LATE OPERATOR GAMBLE. 
is the more sad as the Grenadier was Mr. 

Gamble's first ship. Deep sympathy is felt with his parents in their sad 
bereavement. 


Phenomenal Record for Japanese Wireless 
Station 


SOME time ago, when the Funabashi Wireless Station was receiving a wireless 
message from the Honolulu Station, the operators unexpectedly picked up a cipher 
message from an unknown source addressed to EGC. The message was sent 
with powerful radio wave of about 6,500 meters’ length, and was felt more strongly 
than the message sent from Hawaii. A similar experience occurred a few days 
later, when the sender was affirmed as LB, the radio wave being stronger and the 
message felt more distinctly than that from Hawaii, although it was occasionally 
disturbed by messages from other sources. It was ascertained that LB repre- 
sents a German station, and the message was picked up by the wireless apparatus 
at the Funabashi Station at the long distance of about 5,600 miles across the Asiatic 
continent. The fact that a message from such a distance should be picked up in 
day-time is considered quite extraordinary. That EGC is the code signification 
for the wireless station at Madrid, Spain, appeals strongly to our interest.—(From 
the Musen Dempo Shimbun.) 


An Alignment Chart for the Calcu- 


lation and Designof Inductance Coils 
By A. F. BURGESS, B.Sc. 


THE inductance of a solenoid with a length of / cms. and diameter d cms. wound 
with n turns of wire per cm. length is equal to L= (п? 2? n? I) xf cms., where f is a 
correction factor depending upon the ratio of diameter to length. Тһе values of the 
factor used in constructing this chart are those of Nagaoka, given by Mr. P. R. 
Coursey in the Electrician of September то, 1915. The formula may also be written : 


2 
L= n? В (% : f) the last factor of the product depending upon the ratio 4/1. To find 


the value of log - it is therefore necessary to add three times the logarithm of / to 


log (4 : f) and increase the result by the constant log x2. This may conveniently be 


done with a fair degree of accuracy over a long range by using an alignment chart, in 
which one axis is scaled off with distances proportional to log /, a second parallel axis 


2 
with distances proportional to log ($ P ) and a third parallel axis which gives = 


The scales to be used in graduating these axes depend upon the accuracy required 
and the range of values. The relative positions of the axes depend upon the scales 
used and upon the powers to which the given quantities are to be raised to give the 
required function. Thus to evaluate Z=K X* У? on a chart with a distance D 
between the X and Y axes, graduated in such a way that a distance x along the X axis 


is equal to 4 log Yo and a distance y along the Y axis is equal to B log - the 
i дь 

| Ab+Ba 
Also the scale to be used on the Z axis will be such that the distance from Z to 


distance d between the Z and X axes can be shown to be equal to D 


A = = 
Ab+Ba’ 
the value Z at every part of the scale, with a ratio of maximum to minimum reading 


| А І ; А І 
той will be C= Further, if a distance of 2 of an inch is to represent a of 


equal to А, then : Scale length = ( 2:3 5 log R) inches, or 
2:3 xlog R x (hundredths of an inch for 1 %). 
: а? 
On the present chart the scale of log / is twice that of log (% . f). О 2-2. 


d 
B21;alsoa- 3and b= r. Thercfore =: апа GE Values on the outer scales may 
| 5 


be estimated to about 1%, those on the inner scale to 20r 3%. The left-hand scale has 
been arranged in two sections so as to cover a long range of ratios of diameter to 
length, Scale А giving small diameters and Scale B large diameters. Corresponding 
to these are Scales А and В on the middle inductance axis. Аз indicated in the note, 
the units of length and inductance must be arranged to suit one another. 
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INDUCTANCE COILS, 


FOR THE CALCULATION OF 


AN ALIGNMENT CHART 
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If desired the chart may be made more complete by adding other sections, 


| — L 
designed according to the above rules, for the multiplication of 5i Бу л, and also for 


obtaining Я frem values of d and 2. 


Examples : (1) To find the inductance of a solenoid of length 4:2 cms. diameter 
3:5 cms. with 21 turns, work out the ratio of d/[— 0-83 and number of turns per cm.— 
5:0. Set a transparent straight-edge or stretched thread to pass through the point 
corresponding to 0:83 on right-hand scale А and through 4:2 on left-hand scale of 
length, noting that the cm. is the unit. Read off 370 cms. on middle scale 4 ; 
multiply this by (5:0)? and obtain 9250 cms. for the result. 

(2) To design a coil with inductance of 15 microhenries, ratio of length to diameter 


being 0:4, and number of turns per cm.— 3:5. Diameter length— 2:5, and а 


1220 cms. А straight line passing through these points on the respective В scales 
intersects the axis of length at 3-48cms. Thus diameter of coil= 8-7 cms. and number 
of turns about 12. 


The Tragedy of the “ Lusitania " 


THERE аге a large number of “ mysteries " which can only be cleared up after 
the маг is over. In the meantime we find ingenious writers, who have come into the 
possession of some fresh (though frequently isolated) facts, attempting to solve the 
problem in their light. The main general features of the sinking of the Lusitania 
are perfectly well known. But concerning the events which led up to the con- 
summation of this dastardly outrage we know уегу little, and it is highly improbable 
that the authorities will allow the veil to be lifted until the close of hostilities. 

We learn, however, through the intermediary of the special correspondent of the 
Daily Telegraph, that a volume has just been published in New York, from the pen 
of Mr. John Price Jones, an American journalist who has done a great deal of useful 
Secret Service work. Mr. Jones puts forward the theory that the Lusitania was 
steered to destruction by German wireless, that the plot was concocted in New York, 
and the messages despatched from the long-distance wireless station at Sayville 
(Long Island). According to Mr. Price’s theory, German spies who had been travelling 
on previous voyages of the vessel, reported they had noticed that the captain in- 
variably sent a radiogram to the British Admiralty on approaching the English shore, 
asking that instructions might be sent him as to his course. Оп the fatal day of 
May 7th, 4915, the German plotters in the U.S.A. are supposed by the American 
writer to have picked up Captain Turner’s message through the intermediary of 
Sayville, and to have despatched a reply which directed him to make for the spot 
where the lurking submarines were awaiting their prey. We understand that Мг. 
Jones frankly confesses his inability to explain how the faked message from America 
was received, and the genuine Admiralty message missed; and assuredly some 
explanation thereof is essential to his theory. However, in due course Мг. Jones's 
book will doubtless reach us, and we shall have the opportunity of judging for 
ourselves. It is interesting in the meantime to learn that the story, which is worked 
out at full length, contains an introduction by Mr. Roosevelt and by Mr. Roger Wood, 
a former Public Prosecutor of the United States. 


Instructional Article 


NEW SERIES (Мо. 1). 


EDITORIAL NOTE.—In this, the opening number of a new volume, we com- 
тепсе а new series of valuable instructional articles dealing with Alternating Current 
Working. These articles are being specially prepared by a wireless expert for wireless 
students, and will be found to be of great value to all who are interested in wireless tele- 
graphy, etther from the theoretical or practical point of view. They will also show the 
practical application of the instruction in mathematics given in the previous volume. 


ALTERNATING CURRENT WORKING. 
Foreword. 

Ix the following series of articles the subject of alternate current working will 
be dealt with in such a way as to meet the requirements of those interested in 
Wireless Telegraphy. It is assumed that the reader has a knowledge of elementary 
Magnetism and Electricity. The mathematics used will be the simplest possible, 
but it is essential in studving alternating currents to have a knowledge of elementary 
trigonometry. 

1. Production of Alternating Сштепі,-І a constant difference of potential is 
applied to the end of an electric circuit a steady and uni-directional current flows 
in that circuit. That current will be constant as long as the conditions remain the 
same. Thus àny magnetic effect which is produced by the current remains the 
same, and inductance in the circuit will not alter the current after the final current 
has been established. Now if this uni-directional pressure is replaced by one that 
varies in magnitude and direction quite different conditions are set up. In the 
first place, since the pressure is varying in direction and magnitude, the current 
produced will also vary in direction and magnitude. This varying current is known 
as a periodic, or more generally an alternating current. The presence of inductance 
now has an appreciable effect on the circuit, and in Wireless Tclegraphy is of great 
importance. 

If a coil of wire is rotated between the poles of an electro-magnet, an induced 
electro-motive force is set up in that coil. Suppose a coil is placed vertically in a 
magnetic field as in Fig. т. Then if this coil is rotated through 90° to the left an 


B 


a 


FIG. 1. 
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electromotive-force is induced which causes a current to flow in the limb, AB, in 
a direction from B to A and in the limb CD from C to D. These two currents 
therefore help each other, and a current will flow round the coil. 


FIG. 2. 


If now the rotation is continued another E.M.F. is induced and a current will 
flow round the coil in the same direction as before. See Fig. 2. 

Continue the rotation for another 90°. As the limbs AB and CD now cut 
the field in an opposite direction to the previous two the current will flow in an 
opposite direction in the coil—i.e., from A to В and from D to С, as shown іп 
Fig. 3. 

Completing one revolution of the coil by rotating it through the last 9o? the 
current will flow from A to B in limb AB and from D to C inlimb CD. The direction 
of the current is therefore the same as the previous one. Fig. 4. 

It is therefore seen that when a coil is rotated through 360? a current will flow 
in one direction during 180? and in the opposite direction for the second 180°. 

Now, when the current reverses its direction it is momentarily at zero, and then 
rises to a maximum when the coil is parallel to the lines of force. 

2. Sine Curves.—I{ now this variation of current or voltage is plotted against 
the angle of rotation it is found that the curve obtained is a sine curve, assuming 
the magnetic field to be uniform. 

The coil can be represented by thc line XA (Fig. 5) rotating about the axis, X. 
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FIG. 3. 


Let ХА represent the coil when the conductors аге lying midway between the poles, 
or when the Е.М.Г. is zero. As the coil is rotated with a uniform angular velocity 
the point A revolves to the positions 4,, А,, etc., until it reaches a maximum, Ау, 
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FIG. 4. 


when it has been turned through 90° Thus A},, 41,, А1; represent the instantaneous 
values of the E.M.F. when the coil has rotated through the angles 0, 0,, Ө, 
respectively. 

A! will then move along the line ХА, with a simple harmonic motion, or, in other 
words, the electromotive-force induced in a coil rotating with a constant angular 
velocity is proportional to the sine of the angle through which the coil has moved. 

The acceleration of the point 41, along the line XA,, or, in other words, the 
rate of change of E.M.F., is proportional to the cosine of the angle, that is, the rate of 
change is greatest when the E.M.F. is a minimum and a minimum when the E.M.F. 
15 a maximum. We are now іп a position to plot a sine curve. All that it is neces- 
sary to do is to divide a line into a number of equal parts to represent 360°. Then 
project points AA,, Ás, Ag, etc., to points vertically above their respective angles 
as in Fig. 5. 

The equation of a sine curve, or wave-form, as it is sometimes called, is 

€ = Emax. sin 0. 


where e and Emax. are the instantaneous and maximum values of the Е.М.Г. 
respectively. The maximum value, Е, of a sine wave is called its amplitude, and 
the distance between PQ (Fig. 5), or any two points which correspond in position 
and direction is known as the wave-length. | 

Now it will easily be seen that there must be a definite relation between the 
angle rotated and the time taken. 

We have seen that a complete sine wave is produced when our vector 
ХА, revolves through 360° Thus in the time, Т, the vector, ХА, 
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This equation is important, and occurs in all alternating current calculations. 
phase with the E.M.F.—that is, will be a minimum 
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for T in the above equation gives 
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І 
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maximum 
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3. Current Curves.—If the coil rotating іп а magnetic field is now connected 
to a non-inductive resistance, a current will flow in the circuit conforming to Ohm’s 


law—1.e. 
This current will be іш” 


aes’, 
where Е is value of Е. М.Г. at instant under consideration. 


Substituting 
and a 
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4. Root Mean Square Value.— Take one loop of a sine curve and find the area, 
Fig. 7. Then on the base, AC, draw a rectangle, AOPC, equal to the same area. 
The height of this rectangle would then give the mean of the ordinates of the curve, 
which would be ‘635 if BD =r (sin 90°) and is shown by the ordinate 40. 


E E nean = 035 XE ass: == E s. 


In the measurement of an alternating E.M.F. or current it is not possible to 
use an ordinary voltmeter or ammeter such as would be used for continuous current. 
The reason for this is that an alternating E. M.F. or current varies too rapidly to allow 
of the instrument indicating even a mean value of the E.M.F. or current to be 
measured. There are instruments, however, which deflect in the same direction 
whatever the direction of the current. Any instrument which depends on the square 
of the current wili fulfil this condition. These instruments will be dealt with later. 

Now the heating effect of a current, whether it be alternating or continuous, is 
proportional to the square of that current. If therefore the instantaneous values 
in amperes of an alternating current be taken, these readings squared, and the average 
taken over a complete wave, the result obtained will be the square of a con- 
tinuous current in amperes, which produces the same heating effect. The square 
root of this value then gives the average value of the equivalent alternating current. 
This value is known as the root mean square. 

If the ordinates of a sine curve are squared and the results plotted а curve is 
obtained as shown in Fig. 7. By taking the mean of these ordinates we thus get a 
result which must be smaller than the mean value of the sine curve except at the 
points ADC and is easily seen to be $ when BD =r. This is shown by the line 
AE. Now by taking the square root of this value we obtain a result known as the 
square root of the mean squares or the root mean square (К.М.5.). This 
value is very important in alternating current measurements, as it is the R.M.S. 
value of the current or voltage which is measured, and the result is spoken of as so 
many “ virtual " amperes or “ virtual ” volts. 

This value is — by the ordinate AG, which is 
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Therefore these important relations are obtained when the voltage follows 
a sine law. | 
РЕВ X035 


mean max 
х 0'500 


max. 


The same relations apply, of course, to currents when they follow a sine law. For 
our purposes it is only necessary to consider that voltage and current do follow the 
sine law. It is therefore seen how important it is to distinguish between E (virtual; 
and E max.» for if we have a machine producing r,ooo v. (R.M.S.) the insulation 


(max.) 


will have to be designed to stand not 1,000 v., but 1,000= 5/2 
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“ WaR FLYING.” By a Pilot. London: 1917, John Murray. 15. net. 


The general public would be greatly surprised if they could learn the total 
number of young men who have entered the ranks of the aviators within the last 
three years. But for every flying man there are a thousand debarred by circum- 
stances from entering the profession, and not one whit less keenly interested in the art. 
To all such men, this little book on “ War Flying " accurately described by the 
publisher as “ the intimate record of a pilot . . . good actual ‘ stuff’ written with 
“© competence," will make a strong appeal. The little book is really a compilation, 
suitably edited, of the letters of a pilot in the R.F.C. to his home folk. Necessarily 
names, dates and places have been largely deleted, but this detracts little from the 
interest of the book, which is full of brilliant and vivid descriptions of everyday 
life in the Royal Flying Corps. 

As a sample of the style let us take а passage dealing with wireless telegraphy : 
“Т had some ping-pong to-day—quite a relaxation after the job I did this morning. 
“ I went out with an observer on a Howitzer shoot, an officer in this case. We went 
“ over to the lines, arriving there about 11.15 a.m., and ‘rang up’ the battery. АП 
‘being well, we ploughed over the lines to have a look at the target in Hunland. 
“ The battery then fired, and the observer watched for the burst and wirelessed 
“ back the correction. Each shot meant a journey over the lines, and each time 
“ we went over the Huns got madder and madder, and loosed off Archie at us in 
“ bucketsful. 

“ Archie to the right of us, 
“ Archie to the left of us, etc. 


“ We were fairly plastered in Archie. Each time I crossed the line I did so at a 
‘different altitude. Тһе first five times I climbed higher each time to throw the 
" range out, and the next five times I came down а bit each time. Тһе last five 
“times I was so fed up with their dud shooting that I went across at whatever 
‘altitude I happened to be at, and that probably upset them more than ever At 
“ any rate, they fired about six hundred shells at us in the course of that ‘ shoot,’ 
“ allowing roughly forty shells per crossing (at least) and fifteen crossings, and the 
“ only damage they did was to put a small hole through my top plane." 
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And so on, alrnost from day to day, we find descriptions of how this daring young 
aviator fought the Hun. Earlier in the book we have a delightful description of 
his training at an English aerodrome and a touching account of how he flew for the 
first time over his own home. To add to the interest of this latter passage, the 
editor of the book has inserted some extracts from a letter from home describing 
the flight as seen from the ground. 

Altogether this is a splendid, well-written, and thoroughly healthy little volume 
dealing with '' the real thing." 


* * * * * ж 


'" ELEMENTARY PHYSICS FOR ENGINEERS," Ву J. Paley Yorke. Cambridge: The 
University Press, 1916. : 


This volume, which forms one of the Cambridge Technical Series, is designed as 
an elementary text-book for first-year students taking an engineering course in a 
technical institution. The author, who is head of the Physics and Electrical Engi- 
neering Department at the London County Council School of Engineering, Poplar, 
has endeavoured to treat the subject in a manner as straightforward as possible. 

As a magazine intensely interested in the spreading of science in a popular 
form, we welcome any attempt to break away from the conventional '' dry " methods 
of teaching. We are glad to see that Mr. Yorke has avoided the insistence upon 
details of no practical importance, and has described in all cases the simplest and 
most direct method. Where there is but a limited time in which to impart the 
knowledge to the student this is the only way to achieve the best results. 

In case some readers may think that this book covers the whole ground of 
elementary physics we would hasten to point out that only certain sections of the 
science are treated, those parts which do not have immediate application in general 
engineering being omitted. For this reason we find no reference to Sound or Light. 

In the first chapter the author deals with matter and its general properties, 
the next three chapters dealing with the properties of liquids, of gases, and with force, 
work and energy. Heat and the expansion of solids, liquids and gases come next in 
tum, further chapters dealing with the measurement of heat, fusion and solidifi- 
cation, vaporisation, transmission of heat, and thermo-dynamics. Mathematics are 
avoided throughout. For the class of student for which this book is designed it 
should serve admirably. 


* ж * * * * 


" PRIMARY BATTERIES, THEIR THEORY, CONSTRUCTION AND UsE.” Ву W. К. 
Cooper, М.А., B.Sc. New and enlarged editions. London: ''The Еес- 
trician " Printing and Publishing Co., Ltd. 125. 6d. net. 


In most manuals of electricity primary batteries are dismissed in a very brief 
chapter. This is probably due to the fact that their place has largely been taken 
by the increasingly efficient secondary battery, and now practically the only form 
of primary cells in common use is that modification of Leclanché known as the 
“dry " cell. 
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In contrast with the usual brief treatment of primary batteries, we have here a 
volume of no less than 450 closely filled pages, in which Mr. Cooper has brought to- 
gether a vast collection of information regarding primary batteries in all their 
various forms. The first edition of this book was published in тоот, and in the 
intervening period steady progress has been made, although it cannot be said that 
any startling developments have arisen. 

We notice in the new edition a chapter on Selenium Cells, which will be of 
interest to those of our readers who have followed the researches of Mr. Marcus J. 
Martin іп “ The Wireless Transmission of Photographs." 

Dealing with the book as now published, we find the opening chapters devoted 
to historical matter. Next follows a consideration of the simple Voltaic element. 
Local action, polarisation, and the theory of the Voltaic Cell are then dealt with. 
The interesting non-chemical cells known as Thermopiles are considered in Chapter 4. 
These are very rarely seen nowadays, although some vears ago an attempt was made 
to use them with electric bells. Chapter 7 is given up to testing cells, and this is 
followed by further chapters on one-fluid cells, two-fluid cells, and dry cells. With 
regard to these last, thev are delightful examples of mis-naming, for, as the author 
points out, “по cell can furnish more than а minute current if it is dry, and, in 
‘fact, one of the difficulties experienced in making a successful dry cell is the diff- 
“culty of keeping it sufficiently wet under all conditions (such as hot climates). 
“Тһе name is nevertheless a useful one, and is now universally used to designate 
“a class of cell which is relatively dry." The illustrated descriptions of dry cells 
in this chapter are exceedingly interesting, and range over all the well-known types 
of cells at present in use. Some valuable curves are also given showing results of 
tests of various tvpes. | 


Chapter тг is devoted to Standard Cells, and this is followed by the chapter . 


already referred to on Selenium Cells, the final section dealing with Carbon Consuming 
Cells and the Commercial Generation of Electrical Energy. 

Numerous illustrations figure throughout the book both т line and in half-tone, 
and in many cases excellent graphs are given. The gathering together of so much 
useful information must have been the result of painstaking endeavour over a long 
period, and the author is to be congratulated on the completeness of his work. 


Share Market Report 


охрох, March 7th, 1917. 
BusiNrss іп the Share Market has been very quiet during the past month, but 
the prices in the various issues are well maintained. 
Marconi Ordinary, £2 16s. 3d. ; Marconi Preference, £2 5s. ; Marconi Interna- 
tional Marine, £1 16s. 3d.; American Marconi, 15s. 6d. ; Canadian Marconi, 8s. 9d. ; 
Spanish and General Wireless Trust, ros. 
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In the long list of amateur scientists who have given their lives for their country 
before their achievements have had any opportunity of coming to public notice, the 
name of Richard James Thompson, of Sale, Cheshire, stands out in the eyes of all who 
knew him in stnking relief. 

He went down with H.M.S. Laurentic, upon which vessel he had been serving 
continuously as a warrant telegraphist for over two years. Although only 20, 
Richard Thompson was a pioneer in more than one field of scientific research, chief 
amongst which was radio-telegraphy. » 

He was hon. secretary to the Manchester Radio Scientific Society, and one of its 
most active members, and he had a large and powerful station, of his own construction, 
at his residence in Sale. 

While it isimpossible, during the war, to give any details of his work in this connec- 
tion, the fact that his ability was зрее Пу recognised, and his services as a volunteer 
utilised, is sufficient evidence of his more than ordinarv knowledge of the subject. 

His daring and originality carried him far ahead of the ordinary amateur wireless 
experimenter, and his untiring enthusiasm and industry enabled hi m'to do work before 
the war which afterwards proved of signal service to his country. 
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From the London Gazette of March oth 
we learn that His Imperial Majesty the 
Emperor of Russia has conferred upon 
Temporary Major Adrian Simpson, Royal 
Engineers, General Staff, the Order of St. 
Stanislas Second Class (with swords) and 
the order of St. Anne Third Class. Both 
of these Orders date from November, 1015. 
Prior to the war Major Simpson held the 
position of managing director of the Russian 
Company of Wireless Telegraphs and Tele- 
phones (the company working the Marconi 
patents in Russia). 
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Major-General (Temporary Lieutenant- 
General) Sir Francis John Davies, K.C.B., 
C.M.G., who is now promoted {о the THE LATE WARRANT TELE- 
permanent rank of Lieutenant-General for GRAPHIST_R. J. THOMPSON, 
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valuable services in connection with the war, was one of the British delegates at the 
International Conference on Wireless Telegraphy at Berlin in 1006. Не has also 
held many other important appointments. 


* ж * * * k 


From a recent number of the London Gazette we learn that Second Lieutenant 
(Temporary Lieutenant) Clive Griffin has been awarded the Military Cross. The 
official account says that he showed great bravery and coolness as Section Commander 
under heavy shell fire. When seriously wounded he refused to be attended to at the 
dressing station until all the men there had been dressed. Lieutenant Griffin was 
formerly a Marconi operator in Canada. 


* ж ж ж ж ж 


Another recipient of the Military Medal 15 Corporal Alfred Vincent Scholes, who 
for nearly two years was a sorting clerk and telegraphist at the Huddersfield Post 
Office. He was 19 years of age last September, and on leaving the postal service in 
1015 to join the Flying Corps as a wireless operator, he had a preparatory course of 
instruction at Marconi House, where he gained his Postmaster-General’s Certificate. 
The medal was awarded for efficiency in keeping in communication with an aeroplane 
while under heavy shell fire. 


A Kiss of Death 


Мот because it has any particular connection with wireless, but because it 
shows the ternble things that may happen when dealing with high voltages, we 
reproduce the following sad story. It is quoted from Edison Life by our con- 
temporary The Electrician, on whom must fall the responsibility of introducing it 
into England. 

“Contrary to expectation, this is not the title of a new film thriller, but the 
“story of a short-circuit on one of our 13,800-volt lines. On а recent Sunday trouble 
"showed on the ҒаууШе line between Hopkington and the Sudbury dam. On 
“ patrolling the line through the woods, Charlie Marshall, Hopkington trouble man, 
." found one of the lines on the ground with a squirrel lying dead beside the wire. 
“ Another squirrel was wedged in the cross-arm brace on the pole, and was also dead. 
“ On examination it was found that the bodies and noses of both animals were burned. 
“Тһе nature of the burns disclosed the fact that one squirrel was on the line and the 
“other was on the brace, which is rounded. When the little animals touched noses 
“а flash over from line to arm was caused, which burned off the wire and resulted 
“fatally Юг the unfortunate lovers. Which goes to show that the top of a pole 
“ carrying 13,800 volts is a bad place for spooning.” 


Patent Record 


438. January gth. J. Bethenod and E. Girardeau. High-frequency alter- 
nator. (Patent No. 103,657.) 

439. January gth. J. Bethenod and Е. Girardeau. Stators for electrical 
generators. (Patent No. 103,658.) These are convention applications dated, 1n 
France, as of той August, 1915, and have become open to public inspection.) 

512. January roth. С. Constantinescu and W. Haddon. Transmi@ion of 
impulsive forces through liquids. 

749. January 15th. British Electrical Transformer Co. and К. Crosbie Hill. 
Phase transformation of electric currents and transformers for the same. 

1050. January 22nd. T. Harvey. Receivers for telegraphy, telephones, and 
the like. 

1060. January 22nd. J. rey ӘНДЕРІН Multiple crystal detector for wireless 
telegraph instruments. 

1071. January 2214. British Thomson-Houston Co., Ltd. (General Electric Co., 
U.S.A.). Antenna for wireless signalling. 

1460. January 29th. Société Française Radio-Electrique. Wireless tele- 
graphy. (Convention application, France, February 15th, 1916.) 

1504. January 3oth. С. Constantinescu and W. Haddon. Transmission of 
energy by wave motion. 

1515. January 30th. М. Obonkhoff. Frequency changers and generators of 
alternating electric currents. | 

158І. January 31st. British Westinghouse Electrical and Manufacturing Co. 
Vacuum type electric converters. 

1587. January 31st. British Electrical Transformer Co. Polyphase trans- 
formers. 

1639. February rst. К. J. W. Brown. Method of combining light and heat 
vibrations and of projecting the resultant rays to a distance. 

1712. February 2nd. W. У. Foulis and J. T. Irwin. Apparatus for producing 
sound waves tor signalling. 

2092. February 12th. J. and R. J. Thompson. Electrical generating 
apparatus. 

2093. February 12th. J. and К. J. Thompson. Wireless telegraph apparatus. 

2116. February 12th. G. Constantinescu and W. Haddon. Storage and 
utilisation of energy by means of liquids. 

2158. February 13th. Allgemeine Elektricitats Ges. Continuous current 
measuring apparatus. (Convention application, Germany, January 24th, 1914. 
Patent No. 104,180. Open to public inspection.) 

2159. February 13th. 

2194. February r4th.-I. Hortik. Wireless telegraphy and telephony. 

2507. February 2048. 

2582. February 21st. С. С. Evans and the Submarine Signalling Со. Elec- 
trical oscillating apparatus. 

2617. February 22nd. А. E. McColl. Protective devices for alternating 
current electrical systems. 


uestions & CAnswers 


NOTE.—This section of the magazine is placed 
at the disposal of all readers who wish to receive 
advice and information on matters pertaining 
to both te technical and non-technical sides of 
wireless telegraphy. There are no coupons to 
fill in and no fees of any kind. At the same 
time readers would greatly facilitate the work of 


our experts if they would comply with the . 


following rules : (1) Questions should be num- 
bered and written on one side of the paper only, 
and should not exceed four in number. (2) 
Replies should not be expected in the issue 
immediately following the receipt of queries, as 
in the present times of difficulty magazines have 
to go to press much earlier than formerly. (3) 
Queries should Бе as clear and concise as 
possible. (4) Before sending in their questions 
readers ave advised to search recent numbers to 
see whether the same queries have not been dealt 
with before. This will save us needless dupli- 
cation of answers. (5) The Editor cannot 
undertake to reply to queries by post, even when 
these are accompanicd by a stamped addressed 
envelope. 


J. P. (Paris).—Yon will find the mercury 
vapour rectifier described in the “ Mechanical 
World " Electrical Pocket Book reviewed in last 
month’s issue. (2) We cannot give any par- 
ticulars regarding the manufacture of trans- 
formers at the present time, but in any case it 
would be impossible to say what size wire to 
use in the primary and secondary unless we 
knew the power to be used with the particular 
transformer. (3) A number of excellent 
articles on the ‘ Calculation of Capacity ” 
have aiready appeared in our pages. (4) Yes. 
(5) These particulars аге also given in the book 
mentioned above. Many thanks for vour good 
wishes. 


Е. W. (Hyde).—AÀ complete outfit for а 
Marconi operator, including uniform, white 
suits, overccat, cap, minimum amount of 
underclothing, etc., and a trunk to contain the 
clothes can be obtained from any of the tailors 
advertising in our pages at a price varying 
from Хто to £15. 


С. E. S. C. (Manchester).—At present you 
аге tco young for the Marconi service, and it is 
unlikely that you would be accepted for at 
least another ycar. 


---. ----------- 


INDUCTANCE (Scotland).—The Marconi Com- 
pany pays the salary of all its operators the 
whole time that they remain in its Service ; 
thus, if a man goes on sick leave, he will still be 
paid his salary, provided, he can produce 


medical evidence that he is unfit for duty. The 
answer to all the points in vour first question 
is in the affirmative. In reply to question 2, 
when an operator is appointed to a special 
position he is frequently given a special salary. 
Everything depends, of course, upon the 
position to which he is appointed. Question 3, 
{т per week. Question 4, Yes. 


Оси. (H.M.S. ).—The two books which 
we strongly recommend in vour case are Тйе 
Flemertary Principles of Wireless Telegraphy, 
by К. О. Bangay, and The Handbook о; Tech- 
nical Instruction for Wireless Teiegraplesis, by 
J. C. Hawkhead and H. M. Dowsett. (For 
particulars see our advertising pages.) A good 
book describing the general principles of the 
Poulsen and other systems is A Texthook on 
Wireless Telesraphy, by R. Stanley, obtainabie 
from our publishers, price 7s. 1od., post free. 
This book wil! give you all the informat:on you 
require. 


— — - ——— 


W. MacC. (Ross) and several other corre- 
spondents attached to His Majestv's Forces 
have addressed to us queries relating to the 
Marconi Company's age limit, asking whether 
in the event of their having passed this limit 
before the conclusion of the war their appli- 
cations will still be acceptable to the company 
at the conclusion of peace. Much as we 
would like to be able to advise our readers on 
this point, we regret that we cannot do so as 
there is no telling what the requirements of 
the Marconi Company тау be at the con- 
clusion of hostilities. It may be that a number 
of modifications of the present conditions ot 
engagement may be introduced, and possiblv* 
some afíccting the age limit for those who 
have served in H.M. Forces. Evervthing 
depends upon what the future has in store. 


BRITTLE (Lyme Regis).—We cannot pass 
an opinion as to the likelihood of vour appli- 
cation for employment being accepted in the 
future. The fact that you will have com- 
pleted a theoretical course by the time vou 
mention affords us little guidance, as the extent 
of your wircless knowledge will be taken into 
account when considering your application, 
and not solely the fact that vou have com- 
pleted this or that course. With regard to 
age, at the present time the Marconi Company 
can be said, generally speaking, not to be 
taking men older than 171 without a certificate. 
The best thing vou can do is to apply to the 
company, giving particulars of vourself, as 
soon as you have acquired sufficient know- 
ledge of the subject. 
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J. M. (Barrow-in-Furness).—(1) We cannot 
state the highest wage paid to a travelling 
inspector in the service of the Marconi Com- 
pany for the reason that the wage paid to a 
particular traveling inspector depends upon 
several factors, including his seniority, ex- 
penence, and special abilities. (2) As men- 
tioned in this column on several occasions 
previously the great majority of steamship 
companies utilise the services of operators 
supplied by the Marconi Company. There are 
very few exceptions, and therefore we cannot 
give you а list of the '"' principal steamship 


companies employing their own wireless 
operators." Kindly see rule 5 above. 
AMAZON (H.M.S. —).—See answer to 


W. МАСС. above. 


J. W. (Leith, Scotland) sends us particulars 
of a modification of the 14 kw. set, which he 
thinks would have certain advantages. 
Briefly, the scheme consists in making an 
extension to the magnetic key and attaching 
to this insulated extension two sets of contacts. 
The apparatus is designed to work as follows : 
On depressing the operating key the armature 
of the magnetic key is drawn down and 
liberated in synchronism with the alternating 
current. On being drawn down the extension 
of the magnetic key armature connects up 
the charging circuit of the main condenser by 
means of the contacts and on being released 
breaks the charging circuit and connects up 
the discharging circuit. In his description 
our correspondent says: “It eliminates the 
" necessity for a spark gap or the air core 
"choke. . . . The resistance and therefore 
“the decrement of the closed oscillating cir- 
“ cuit is reduced, as is also, unless the choke 
' coils are retained, the impedence of the А.С. 
"high-tension circuit, while the condenser 
" discharges synchronisly." There are several 
reasons why we think the device as outlined 
would not be satisíactory. Space will not 
allow us to deal with all of the reasons, but 
some of them are as follows: Firstly, our 
correspondent will see on considering his cir- 
cuits that he is not doing away with the 
spark gap, but is simply substituting a multiple 
gap which is uncooled for the double air-cooled 
rotary discharger now used. If we imagine 
the main condenser to be charged to a certain 
potential, it will tend to discharge across the 
ях or more series gaps shown in the diagram. 
As soon as the extension bearing the short 
circuiting pieces approaches sufficiently near 
to the fixed electrode a spark will take place 
across the intervening air gaps, and thus it 
will be seen that as far as this is concerned 
no improvement is effected. On the other 
hand, there would seem to be an advantage in 
breaking the charging circuit before the dis- 
charge takes place, as in this way arcing 
would seem to be avoided, but as the circuit 
is broken for the very reason that no current 
is flowing in the magnetic key there would 
seem to be a minimum of current to arc across 
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the discharge gap at this moment. Here 
again we cannot see that any real improve- 
ment upon the present apparatus is effected. 
The suggested advantage of doing away with 
the air core chokes is not of much consequence 
as the impedence of these coils is practically 
nil for the low-frequency charging current. 
Lastly, we do not think the device would be 
a success mechanically as a heavy lever 
extension on the end of the armature of the 
magnetic key vibrating at a high speed between 
no less than 12 contacts could only be adjusted 
with great difficulty. If such a device as our 
correspondent suggests were thought to be 
useful, it could be constructed far more 
etfectively by means of a synchronous form of 
commutator on the same shaft as the rotary 
discharger. Nevertheless, the device is very 
interesting, and shows considerable ingenuity. 


--- 


Е. А. С. (H.M.T. —) asks what happens to 
the telephone diaphragm when on the “ stdbi "' 
of a tuner two more stations can be heard at 
the same time, although their wave-lengths 
may be at variance. Answer: It is evident 
that our correspondent is not clear on the 
subject of sound waves and the corresponding 
vibration of the telephone diaphragm, Firstly, 
the fact that stations on different wave-lengths 
are heard at the same time scarcely enters into 
the question as this is a matter of forced oscil- 
lation in the detector circuit. All the tele- 
phones and detector do is to change into 
direct current the oscillating currents which 
exist in the detector circuit, whether they are 
forced or otherwise. If a number of sets of 
pulsations pass through the telephone receiver 
at the same time the accumulated: effect 
will be heard, and if two signals occur at pre- 
cisely the same moment the vibrations of the 
telephone diaphragm resulting from the two 
signals will be super-imposed, giving louder 
signals. The telephone receiver can vibrate 
to a number of different frequencies just as the 
human ear can do, 


-—— 9 — — 


REJECTED (Wigan) sends us a long letter, 
from which it is evident that he is not satisfied 
with the treatment he received on making 
application to the Marconi Company for 
employmentas anoperator. The facts as given 
by our correspondent are as follows : Some time 
last year he obtained his P.M.G. Certificate, 
applied to the Marconi Company, passed the 
necessary tests including the doctor, and was 
told to report for duty at Marconi House at a 
certain date. To quote his own words: 
“* Before my arrival home, however, I felt 
rather ill, and did not feel well enough to 
return to London at the stipulated time." He 
eventually reported in the course of a week, 
and was told that the vacancy which had been 
held for him had now been filled, and that he 
had better cancel his application. This is the 
case as stated by our correspondent. From 
the fact that he omits all reference to pro- 
viding any medical certificate to justify his 

e 
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not reporting on the date, we take it that he 
did not produce one, and if such were the case 
the Marconi Company would be perfectly 
justified in cancelling his application on this 
point alone. It is more than likely that there 
were other reasons why the application was 
cancelled. Although we would not like to 
suggest it in our correspondent’s case, we 
are quite aware that some applicants think 
that because there is a great demand for 
operators the Marconi Company is bound to 
take applicants whether they report in time 
or not. 


J. №. (Barnsley) is of military age and іп an 
exempted occupation. He wants to know the 
cheapest and best way of learning wireless 
with the idea ot entering this employment, 
either in H.M. Forces or in the mercantile 
marine. The only way we can suggest is 
that he should study in his spare time, taking 
evening classes at a wireless training school, 
if there is one within reach. The practical 
work which he apparently desires cannot be 
learnt from books or a correspondence course ; 
and, of course, our correspondent cannot 
leave an exempted occupation without becom- 
ing immediately liable for military service, 
which would preclude him from studying in 
day classes. 


CTE DE LA В. (Paris).— In the next 
issue you will find an article dealing with 
the Vacuum Valve used as an Amplifier. A 
further article, or articles, dealing with the 
Vacuum Valve as a detector of continuous 
oscillations will appear in an early number. 
There is no doubt that the vacuum valve in 
properly-arranged circuits is by far the most 
efficient detector of continuous waves. By 
the time this answer appears, you will have 
received the March number, on page 894 of 
which you will see one form of valve circuit 
for receiving continuous waves, 


Muy IGNORANTE (Liverpool).—-In reply to 
your first question, we regret that we cannot 
give anv constructional particulars of wireless 
apparatus at the present time. With regard 
to your second query, we do not understand 
why the signals fade away in the manner you 
state. All ships are provided with spare 
crystals, and we suggest that you try substi- 
tuting a new crystal for the one vou have in 
circuit. 


В. К. (Grange Moor).—Onuite obviously if 
you leave an exempted employment for апу 
reason whatever you will become liable for 
military service. In view of this there is no 
need to answer your other queries, and in anv 
case we do not undertake to recommend any 
particular wireless school. 


[ APRIL, 


T. B. (Cork).—The two books, Elementary 
Principles of Wireless Telegraphy, by К. D. 
Bangay, Part І., апа The Handbook of Tech- 
nical Instruction for Wireless Telegraphists, by 
J. €. Hawkhead and H. M, Dowsett, will pro- 
vide you with all the theoretical information 
you require in wireless telegraphy. We аге 
not in a position to advise what books to study 
for the cable service. 


J. T. (Leek).—If you study the postal 
course very carefully we think you should be 
able to complete the practical course in the 
time vou mention, but, of course, everything 
depends upon your diligence and ability. We 
take this opportunity of repeating our request 
to readers to let us hear of their experiences 
with postal courses, particularly as regards the 
time taken to complete the practical course 
on the actual apparatus. 


This Magazine can 
be sent free to our 
troops abroad by 
leaving it at a 


Post Office. 


PARTMENTS, special terms to Marconi Students only, 

15 minutes by tube to "Тһе Strand," good table, ex- 
cellent references, 16/6 per week inclusive. —MRS. BARRY 
YORKE, 22 Hogarth Road, Earl's Court, London, S.W. 


HE YEAR-BOOK OF WIRELESS TELEGRAPHY 
& TELEPHONY.—We have had the opportunity of 
securing a few copies of earlier issues and can offer them as 
OILOWS— 
1914 edition, 12 copies only, 3/- post free United Kingdom 
4/- Abroad. 
1915 edition, 4/- United Kingdom: 5/- Abroad. | 
THE Wrrecess Press, Lrp., Marconi House, Strand 
London, W.C. 


PECIMEN COPIES. — We shall be pleased to send 

entirely free of charge a few specimen copies of Тнк 
WIRELESS WoRLD to the friend of any reader likely to be 
interested in the magazine.—Send a postcard to Sales 
Manager, THE WiRELESS WORLD. Marconi House, W.C. 


The simplest method of obtaining “ THE 
WIRELESS WORLD" ————— Place а 


standing order with your newsagent 
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SULLIVAN INSTRUMENTS 


Sullivan “ Universal" Galvanometers and Shunts for Land and Sea Use. 


SULLIVAN TELEPHONE RECEIVERS. 
Fast Speed Wheatstone Automatic Transmitters and Receivers, guaran- 
teed at 400 words per minute, and Wheatstone Apparatus generally. 
Precision and Standard Measuring Equipments for D.C. and A.C. (high 
frequency) determinations, Condensers of Low Power Factor, etc. 


H. W. SULLIVAN WINCHESTER HOUSE, LONDON, E.C., ENGLAND. 


Works: LIVERPOOL HOUSE, MIDDLESEX 5Т., LONDON, Е.С. 
Office : 3518 London Wall. 
Works: 3518а ,, T 


Telegrams; “ Deadbeat, London." Telephone} 


Silk and Сооп Covered H.C. Copper Wire, Resistance Wires, Fuse Wire, 


Binding Wires, Charcoal Iron Core Wire, Asbestos 
kenw 
S, 79, Cler E 


ndon, Е.С. 1. 


Covered Wire. 13259 Central. 


ad, 
ea 1793 


SONS e | 
RMISTON & 90) “ононе MEC. 


Р. 2 ORMISTON & P. Н. Copper Strand & Flexibles of any Construction, Wire 
(P. 2. Ropes & Cords, down to the finest sizes, in Galvanized Steel, Phosphor Bronze.etc. 


NORMAN, SMEE & DODWELL 


MANUFACTURERS OF HIGH-CLASS VARNISHES for Coach 
Builders and Decorators, Railway Carriage and Locomotive Builders, and 
Ship Builders Special Insulating Varnishes for Electrical Purposes 


Offices and Factory: MILES LANE, MITCHAM, SURREY. 


Prepare for the Trade Boom after the War! 


There is sure to be a great demand for those who can speak, write and understand 


FRENCH, RUSSIAN, 


SPANISH, wes GERMAN 


Hugo's 1917 Self-Tuition System is entirely different from anything ever attempted in Language Teaching. 

Hugo's 1917 Self-Tuition System enables you, even if you do not know one single word of French. to begin from 
the very outset to form hundreds of conversational sentences, as used by natives. This is possible only by the aid 
of Hugo's Practice Tables and Vocabularies. You will not only be able to write the sentences ; you can pronounce 
thein correctly by Hugo's Imitated Pronunciation. 


HUGO’S 1917 Self-Tuition Course. Ву Post 
2|G “от тон оле тк DIG 


For this 30s. you receive: Fifty Self-Tuition Lesson Booklets sent post free, weekly. as well as Hugo's Unique 
Practice Tables and Vocabularies. These alone are worth the 30s. Іп addition you receive Hugo's up-to-date text 
books, selling price of the French. 12s. 6d. These are the best books ever written for quickly acquiring Reading, 


Writing, Conversation, and Commercial Correspondence. Also six Class or Private Lessons, oral or postal. 
For Prospectus apply to 33 Gracechurch St., Е.С. Specimen Booklet sent free if `` Wireless World ” mentioned 


HUGO'S CONVERSATIONAL CLASSES. 


FRENCH. RUSSIAN. ITALIAN, or SPANISH Taught in 24 Lessons. Evening—French. 1s. per week. 
Day or Evening.—Special Classes, limited to 5 members, French, Spanish, or Italian, 1s. 6d. per week. 
Russian, 18. 9d. per week. Private Lessons from 3s. an hour. 

NATIVE TEACHERS BOOKS INCLUDED FEES PAYABLE QUARTERLY 


HUGO'S LANGUAGE INSTITUTE (Established more than 40 Years) 


64-66 Oxford St., W.1. 33 Gracechurch St , E.C. 3. 205 Earl's Court Rd., S.W.5. 


Please mention “The Wireless World” when writing to Advertisers. 
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Wireless with the Eskimos 


Diary of a Voyage to Baffin’s Land and Hudson's Bay 
By DOUGLAS R. P. COATS. 


(EDITORIAL NoTE: The first part of this interesting Diary appeared in our 
April issue.) | 


Aug. 14th.—A glorious day and quite warm. Much of the ice had left the 
harbour—blown out during the night by a favourable breeze. Mr. F , the 
missionary, brought his Eskimo men to see the wireless apparatus, explaining it to 
them in their own tongue. Their eyes opened wide when I touched the key which 
produces a loud spark, and I think they left me with an idea in their minds that I 
was gifted with some mysterious if not evil power. I was told by Mr. F that 
the story which they would tell their friends on shore would be generally disbelieved 
and that if they spoke of such things as communication through space—or over 
wires for that matter—there was a risk of not only their veracity but their sanity . 
being called in question. 

At five o’clock in the evening we weighed anchor and left Lake Harbour, taking 
Mr. F with us. Extremely heavy ice was encountered outside, but the Nascopie 
easily forced her way through it. At dusk we sighted and soon succeeded in reaching 
a schooner lying patiently in wait for a favourable breeze to open up the ice for her. 
We hailed her and learned that she belonged to New Bedford, which port she had 
left in June, but as she wanted no assistance we resumed our journey. 
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Aug. 15th.—We arrived at Wakeham Bay іп the afternoon. Тһе Hudson’s Bay 
Company hasacompetitor herein Messrs. Revillon Frères, generally known as the French 
Company. The two trading posts are situated at some little distance from each 
other on a plain surrounded by lofty hills. The ground was certainly greener than 
that at Lake Harbour, but bare enough all the same. Опе of our rafts was swamped 
in the evening, luckily near the shore. The two boats of which it was constructed 
filled and sank, wetting the cargo and tumbling several passengers into the icy water. 
All reached shore, however, and managed to beach the raft and bale out the boats. 

Aug. 16th.—I went ashore іп the morning and visited the H.B.C. post, after- 
wards climbing one of the hills, descending on the other side and returning along the 
beach to the motor boat which took me out to my ship. We left Wakeham Bay 
at six p.m. 

Aug. 17th.—We made slow progress all day through ice and dense fog, blowing 
our whistle, although in practically deserted waters. Another steamer's horn 
sounded quite close to us at about one o'clock in the afternoon, and I learned by 
wireless that the s.s. Adventure was passing us on her way out up the straits. She 
reported “ АП well," and gave us а scanty extract from news which she had received 
from the station at Port Nelson. | 

Aug. 18th.—Spent the day in heavy ice and fog. We saw two bears on the ice, 
but the fog made them appear a long way off. 

Aug. 19th.—I produced a special edition of the “ Lyre” to commemorate 
Miss N 's fifteenth birthday. We arrived at Cape Dorset, Baffin’s Land, in the 
afternoon. 

Aug. 20th.—Went ashore in the afternoon and walked over the hills. The 
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[Photo: Underwood & Uiderwood. 
A GROUP ОЕ ESKIMO GIRLS. 
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[Photo: Underwood & Underwood. 


AN ESKIMO IGLOO. 


Eskimos all shook hands with us when we landed, and put on their broadest smiles. 
Many of the native ladies were tattooed on the face, and smoked short clay pipes, 
doing the bulk of the work as usual. I saw a white bear tethered by a chain to a 
heavy piece of rock behind the H.B.C. post. He seemed a good-natured beast, 
though I did not approach close enough to put his friendly appearance to the test. 
Having taken afternoon tea at the post, we returned to the Nascopie. 

Aug. 21st.—A big row-boat put out from shore filled with a varied and highly 
scented assortment of Eskimo families and dogs, also a white polar bear. Captain 
Mack was taking the latter to St. John’s with the intention of presenting it to Bow- 
ring Park. 

At 10.0 a.m. we left Cape Dorset for Wolstenholme. A light snowstorm was 
encountered just after lunch, and for the remainder of the afternoon we steamed 
against a strong wind and a choppy sea. Land was made early in the evening, 
high and broken land merging into dark and ominous storm clouds. At nine p.m. 
we anchored in the shelter of Cape Wolstenholme, seeing nothing ahead of us but a 
small and flickering light which we knew to belong to the post. 

Аир. 22nd.—1 went ashore in the morning and met Mr. Chalmers, in charge of 
the post, and his assistants. The post is built upon a plain which may at some time 
have been the bed of a river, for high hills rose on either side, ranning more or less 
parallel to each other and for some distance. I was shown some fine examples of 
native carving in ivory, the specimens which I saw included kyacks with complete 
outfits of hunting weapons, komatiks (sleighs), and various animals figured in bas- 
relief on walrus tusks. I lunched at the post upon tinker pie. The correct name 
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of the tinker, according to Cartwright’s Journal, is the “ razor-billed " auk. It is 
а kind of duck, and in size about equal to a pigeon. The flesh when cooked is of 
dark brown colour, somewhat fishy in flavour, and abominablv tough—if that which 
I tasted was correctly served. 

I played a few tunes on a fiddle belonging to Mr. Chalmers, and listened while 
a half-breed boy rendered “ Dixie ” and other pieces on an accordion. After lunch 
I tried my hand at paddling a kyack, and succeeded in running up on a submerged 
rock and narrowly escaping being capsized, a mishap which would have been un- 
fortunate for me, as my feet were well jammed into the inside of the boat so as not 
to be easily withdrawn. 

The Prickly Heat took me back to the ship, which we only succeeded in 
reaching after many false starts and sudden stoppages due to sparking plug trouble. 

Aug. 23rd.—We left Wolstenholme in the moming. Our white bear broke 
loose in the afternoon, and after devouring several “ tinkers ’’ which had been shot 
on the previous day by Captain Mack, it started on a tour of the deck. Our second 
mate managed to throw a noose about Bruin's neck and lead him back to captivity. 

Aug. 24th.—We ran all day in fine weather. 

Aug. 25th.—We arrived at Churchill just after lunch. The entrance to the 
harbour was marked by a high '' beacon ” built of wood. The ruins of an old stone 
fort could be seen on the shore, a relic of stirring days in this locality when foreign 
rivalry was keen, and one's claims had to be backed by arms and an ability to use 
them. The North-West Mounted Police have a barracks here, and their white 
buildings with red roofs appeared very smart-looking after some of the more dingy 
shacks which we had seen elsewhere. Тһе land was greener than any we had seen 
so far, and less hilly. | 

We anchored at the mouth of the river, and in doing so wereunfortunate enough 
to lose one anchor with seventy-five fathoms of cable, this mishap being attributed 
to a rotten link. The H.B.C.'s post is some two or three miles up the river, but the 
news of our arrival soon brought the boys down to us. One or two North-West 
Mounted Police fellows came aboard also, and extremely fine chaps they were too. 

Aug. 26th.—I remained on board all day, and among other jobs repaired two 
damaged spark plugs for the Prickly Heat. 

Aug. 27th.—I went up to the post in the motor boat with Rev. Е and Capt. 
Mack. Going alongside a tiny wharf, we were received by the Rev. S——, a mis- 
sionary, who took us to his house and later to see his church. Grass was growing 
in abundance ashore here, and many kinds of flowers, while stunted-looking lettuces 
grew in rows in a little garden patch. The missionary and his family complained 
of an extremely poor winter hunt, and told us they had tasted no fresh meat for 
fourteen months! Many of the Eskimo and Indians have suffered terribly with 
scurvy on account of this lack of fresh deer meat, and general bad times had been 
experienced. Mrs. S—— said she had tried fox meat and found it good eating— 
until she discovered that those animals were feeding upon dogs which had died of 
scurvy! The pay of missionaries in this part of the world is ridiculously meagre, 
and with rising food prices, their outlook is one of harder struggle than ever. No 
unprejudiced mind can dispute the beneficial results of missionary influence upon 
the Eskimo in Baffin’s Land and around the shores of Hudson’s Bay. The visitor 
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has only to refer to men who have spent often many years among the native folk and 
who have seen the decline of the medicine-man’s power with the advance of Chris- 
tianity to become convinced of the good work which is being done. The real value 
of missionary labour had often been doubted by me, and I questioned many white 
men up here upon the subject. I found that in every case where the verdict was 
not likely to be biassed, it was distinctly in commendation of the missionary. But 
Darwin, of course, found practically the same thing to be true of missionaries years 
ago, and at the extreme south of this same continent. 

We were taken to the church, a grey-painted structure with a tiny belfry. The 
walls inside were adorned with texts in the Eskimo characters as well as in our own 
language. Тһе red and gold altar cloth was the work of Mrs. S——, and did her 
great credit in the beauty of its design and in the richness of its embroidery. We were 
obliged to leave very early on account of the tide, which had already left the Prickly 
Heat high and dry, so after a hurried visit to the H.B.C. store we went down to the 
shore and pushed our boat into deep water—Captain Mack getting his legs very wet in 
this operation, and the ladies who accompanied us having to be ferried out in a canoe. 

The Prickly Heat jumped alarmingly in the choppy waves, which had risen 
with a fresh breeze, and most of us were wet with spray by the time the Nascopie 
was gained. The current rushed past the ship at a terrific rate, and the motor- 
boat had a hard time in battling against it as we rounded her stern and came up to 
the ladder on the other side. 


[Photo: Underwood & Underwood. 
ESKIMOS AND THEIR SUMMER TENTS. 
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CUTTING UP A WHALE. 


Aug. 28th.—The schooner Fort York came alongside and took off some of our 
York cargo. She was a smart little ship, fitted with an oil engine in charge of a 
German engineer. I am not sure which was the more interesting to us—the engine 
or the engineer. The latter was a decent fellow enough, and maintained a discreet 
silence when the conversation concerned the great war. . 

Aug. 29th.—I was awakened by the blowing of a fog-horn, and found that the 
Fort Y ork was off, taking our prospective brides, who were standing on her deck 
waving handkerchiefs. The steam launch Don was busy all day dragging for our 
lost anchor, and succeeded in locating it just before dusk, enabling the mate to 
bring it aboard with the aid of our other anchor. 

Aug. 30th.—We left Churchill for Chesterfield at seven o'clock in the morning, 
the weather being fine all dav. 

Aug. 3rst.—The weather remained fine though cold. Our compass needle 
behaved very badly, and caused the ship's officers considerable discomfort. We were 
at this time said to be within five hundred miles of the Magnetic North Pole, and in 
these regions the compass, which is such a blessing and a necessity to mariners else- 
where, becomes totally unreliable. We sighted low land in the afternoon, and 
entered Chesterfield Inlet in the evening, anchoring off the H.B.C. post. The 
Aurora Borealis was fo be seen in all parts of Hudson's Bay on any fine night, and on 
this particular night appeared as a wonderful curtain in the sky, changing hue and 
shape in a sort of wave motion which passed across it as folds will traverse a heavy 
curtain when shaken. I noticed no “ static " effects in my telephones, at which I 
was somewhat surprised, as the magnificence of the Aurora made me expect mani- 
festations of some “atmospheric " disturbance. Оп other occasions during the 
trip I tried the visible effect of wireless transmission upon the “streamer " form of 
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Aurora, but did not observe the deflection noted by Mr. David Sarnoff in an article 
in an American popular scientific monthly a year or two back, though certainly 
Mr. Sarnoff's experiments were made in higher latitudes. 

Sept. 151—1 went ashore in the morning in the motor-boat with Capt. Mack 
and others, landing on a solid rock in front of the post where the natives were engaged 
in carrying cargo. We went to the Catholic Mission and stayed to lunch with the 
two French priests, Fathers Le Blanc and Turquetil. A big Eskimo sat in one 
corner of the room, and when he moved I saw that his feet were missing, compelling 
him to walk on his knees. Both feet, we were told, had been frost-bitten and ampu- 
tated. What dignity the poor fellow lost on account of his awkward locomotion 
was made up to him in the title by which he was known. The “ Duke of York ” is 
surely an uncommonly fine name to be borne Бу an Eskimo! We paid a visit to 
his ducal mansion after lunch—a very small tent of seal-skin, but boasting a wooden 
door where an ordinary flap might have been expected. We did not enter, content- 
ing ourselves with admiring the interior from without. 

We visited the H. B.C. store, where I bought a curio in the shape of a wee kvack 
constructed after the fashion, so I was told, of those used by the Eskimo in the 
Arctic Ocean, though practically identical with the Hudson's Bay kyack. 

We all returned to the ship in time for supper. 

Sept. 2nd.—We left Chesterfield at about 5 p.m., steering roughly by the sun, 
the compass being useless. 

Sept. 3rd.—We ran slowly during the morning through fog, which cleared later. 

Sept. 4th.—At 5 p.m. we came within range of the Government wireless station 
at Port Nelson. 

Sept. 5th.—I received news dated August 31st from Port Nelson while lying at 
anchor in York Roads. Invitations arrived from shore for us to attend the weddings 
of the two ladies who left us at Churchill. 

Sept. 6th.—Received more war news from Nelson. The schooner Fort York 
was all day taking off our cargo. 

Sept. 7th—We received another sheet of news from Port Nelson. While 
launching a 14-ton motor-boat, called the Patricia, which we had brought from 
Montreal, the sheer legs arrangement which had been erected for the job broke with 
a crash, and let the Patricia fall on her side іп the water. She soon filled and sank, 
and although she was raised almost to the surface by means of a grapple on our 
anchor cable, she broke away again and could not be recovered. 

Sept. 8th. —The morning was marked by dense fog, so that the Fort York was 
prevented from coming out until the evening. She reached us at dusk, and had 
only just anchored when a gale of wind arose and started her pitching so heavily 
that she broke away from one anchor and had to throw out the other. 

Sept. oth.—The gale continued all day and gave the schooner an exceedingly 
rough time. Her anchor held, however, and when I turned in at night I could see 
her lights twinkling away astern of us. А steamer arrived in the afternoon and lay 
about a couple of miles from us. Wireless communication proved her to be the 
Bellaventure taking stores to Nelson for the men engaged upon the new Government 
railway and docks work there. All prevented from attending to-day's wedding. 

(To be continued.) 
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HIS month we are pleased to be able to pre- 
sent our readers with a portrait of the well- 
known wireless expert, Dr. James Erskine 
Murray. Dr. Murray was born in Edinburgh 
on October 24th, 1868, and after a course 
of six years' study under the late Lord 
Kelvin at Glasgow University entered Trinity 
College, Cambridge, as a research student. 
From 1896 to 1898 he was Assistant Professor of 
Physics and Electrical Engineer in the Heriot-Watt 
College, Edinburgh, and in 1898 he was appointed 
experimental assistant to Senatore Marconi. 

At this time the coherer (now, of course, quite 
obsolete so far as practical wireless work is con- 
cerned) was the sole reliable detector in everyday 
use, and Dr. Murray had much to do with some of 
the most interesting experimental work then carried 
out. After serving two years in this capacity he 
took up the post of Lecturer and Demonstrator in 
Physics and Electrical Engineering at the University 
College, Nottingham, and in 1905 he was appointed 
to the lectureship in Electrical Engineering at the 
George Coates' Technical College, Paisley. Іп 1905 
he took up Consulting work in Radiotelegraphy, and 
from 1907 to 1909 held the post of Lecturer at the 

Northampton Institute, London, During his tenure of this 

position he delivered a large number of lectures and gave 

many practical demonstrations in Radiotelegraphy, as many 

of our readers will remember. Не has contributed to 
numierous learned societies, апа is the author of several works оп 
Wireless Telegraphy, perhaps the best known being “ A Handbook 
of Wireless Telegraphy." In 1913 he joined the firm of Clark, 
Ford & Taylor, consulting engineers, and the firm is now Clark, 
l'ord, Taylor & Erskine Murray. 
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The Use of Time Signals for the 


Determination of Longitude 
Ву МЕСТ. L. М. RUST 


THE following notes were suggested by Mr. Е. B. Cooke's article on “ Australasian 
Time Signals " in the March issue of THE WIRELESS WORLD, to which we would refer 
the reader. One of the principal practical difficulties in the wireless application 
of the method of coincidences for checking longitude is in connection with the length 
of the transmitted dots. If the dots are sharp enough to allow of the coincidences 
between the clock beats and received dots being accurately observed (using the 
method of coincidences as usually applied), it is found that they do not “ carry " 
well This effect is almost entirely a physiological one, and depends to a great 
extent on the relative strength of signals and atmospherics. It may easily bc 
reproduced with buzzer signals, using a method similar to that described below in 
another connection. The explanation given by Mr. Cooke that it '' takes a definite 
time to charge the aerial fully ” does not hold, as the following considerations will 
show. Stations beyond the normal range of the Arlington U.S.A. time signals report 
that they are frequently able to hear him transmitting the weather report which 
follows the time signals, when the time signals have not been heard at all. Now 
these signals consist of a series of dots at one-second intervals (various dots being 
missed to mark the minutes and half-minutes), and, though they are comparatively 
short, they are certainly over r/rooth second in length. The spark frequency 
of Arlington is 1,000 per second, and hence there must be at least ten 
complete wave trains per dot—4.e., the aerial must be fully “charged” (using 
Mr. Cooke's phraseology) and discharged ten times. It is also well recognised by 
those who have practical experience of long-distance wireless communication that 
a sine qua non of good sending for long-distance services is firm dots. Dots which 
would be classed by an operator as light are shown by spark recorders to consist of 
several complete wave-trains. 

The difficulty as to light dots, of course, applies as much to continuous-wave as 
to spark transmission ; in fact, in the case of arc transmission it would be accentuated 
for the following reason. It would be difficult to avoid some slight arcing at the 
relay key of an arc set, which in the case of very short beats (or silences) would 
make them badly defined. Tlie arcing might not be sufficient to be noticed on ordinary 
sending, although it is a matter of common experience that the signals transmitted 
by arc sets often lack that clear, well-defined quality which helps the readability 
of signals so much. 

By the use of one of the methods outlined below, it would be possible to use 
firm dots and yet observe the coincidences accurately, though it would be necessary 
to ensure that the dots were of equal length, and the receiving station clocks might 
require slight modification. In all these methods it would be necessary (in order to 
avoid a click each time the contact at the pendulum is made or broken) to use а 
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telephone transformer, which would be connected in the receiving circuit in the 
usual manner. 

Method 1. Clock pendulum (Fig. 1) fitted with contact maker arranged to make 
contact every swing. Length of contact to be regular and variable in length from · 
about r/rooth to r/1oth seconds. Resistance shunted across contact maker to be 
adjustable, so that weak, but clear signals are heard in the telephones (which are in 
circuit with it and the telephone transformer) when contacts are open, strengthening 
to full strength when the received dots coincide with the period of contact. 

Method 2. Clock pendulum (Fig. 2) fitted with contact maker, as in method r, 
but contacts arranged so that on making circuit they connect across the telephones 
(which are connected across the low-resistance winding of the telephone transformer) 
a shunt resistance of variable value. Hence the coincidences of dots and contacts 
would be marked by a missed or weakened dot. | 

Method 3. Clock pendulum (Fig. 3) fitted with a contact breaker, which is 
arranged to break circuit for a regular period adjustable in length from about т /1ooth 
to r/Ioth seconds. Shunt resistance to be adjustable so that weak, but clear signals 
are heard when the shunt circuit is made, strengthening to full strength when the 
received dots coincide with the period when it is broken by the contact breaker. 

Method 4. Contact breaker (Fig. 4) fitted to clock pendulum as in method 3, 
but arranged so that on breaking circuit it puts a high resistance in series with the 
telephones. The coincidences would be marked, as in method 2, by a missed or 
weakened dot. 

Figure 5 will make it clear that by using methods 1 and 3 not only can the 
coincidences be accurately noted, even if the length of dots and contacts be com- 
paratively long, but it is also possible to differentiate between an exact and inexact 
coincidence, and, of course, the same principle applies to methods 2 and 4. 

In this diagram, although the length of the dots and relative position at each 
second are shown correctly to scale, the space separating each second is compressed. 
It will be noted that in both cases shown an inexact coincidence is marked by one 
more dot (in which a portion comes through full strength) than in the case of an exact - 
coincidence ; but with certain relative lengths of dot and contact the reverse would 
be the case. 
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This ability to distinguish between exact and inexact coincidences should prove 
useful, as not only does it make it possible to select the most accurate coincidences, 
but it would also help to compare the receiving and transmitting clock rates and 
serve as a check on their steadiness. For example: Suppose that the receiving 
pendulum was beating seconds, and the transmitting one beating тотз dots 
in 100 seconds (ог 506 dots in 500 seconds), there should be one exact coincidence 
followed by four inexact ones. The inexact coincidences immediately next to the 
exact ones would probably be so nearly exact that the ear would class them as such, 
and, hence, three exact coincidences would be noted and two inexact ones, or it 
might be vice versa. At any rate, taken over a period of fifteen minutes or so, there 
would be a regular cycle of recurrence of exact and inexact coincidences if the clock 
rates were steady. 

It will also be noted from the diagram that the louder portions of the end dots, 
in both cases of inexact coincidences, are very short (-005 second іп both cases), and 
it may be objected that no difference would be heard between them and an ordinary 
weak dot. 

Given a high spark frequency, and what an operator would class as “ Medium 
readable signals, X's rather strong," it should be possible to distinguish an overlap 
of dot and contact of only :002 second, and with light X's of -oor second, as the 
following experiment (which is easy to carry out) shows. 

Referring to Figure 6: A was a telephone transformer connected to a receiving 
set, which was tuned to a very long wave in order to receive atmospherics ; the 
strength of the atmospherics being modified as desired by varying the couplings. 
Coupled loosely to the telephone transformer, with a variable coupling, was a small 
iron core inductance B, in circuit with which was an air core transformer C, and a 
contact maker D, which was arranged to make contact about once a second for about 
04 second. The other winding of the air core transformer was connected in a high 
note buzzer (E) circuit. In series with the telephones Е (120 ohm) was placed 
another contact maker G, which made contact for a period which was adjustable 
from “0005 to “002 second. Shunting G was a resistance H, variable from o to about 
15,000 ohms. Both G and D were rotary contact makers, D making one revolution 
per second, and the speed and contact length of G were arranged so that not more 
than one contact occurred during the time that D was making contact (:04 second). 
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The resistance H was set at zero, the contact maker G thus being shorted. The 
couplings B and C (starting with very loose couplings) were then gradually tightened, 
until the dots formed by D were continuously and clearly audible above the atmo- 
spherics. With contact maker G opened, the resistance H was adjusted until the 
dots were very weak, but still quite clear; the relative strength of signals and 
atmospherics was not altered by this adjustment, and so the dots still remained 
continuously audible above the atmospherics. Contact maker G was next put in 
operation and adjusted to give a contact of about -002 second, which contact over- 
lapped some of the dots. It was found quite possible to distinguish with confidence , 
the dots which were overlapped by the contact, and which sounded like a dot with a 
click superimposed on them. The resistance H was then disconnected, and it was 
found impossible to distinguish consistently the overlapping of a dot and a contact, 
which sounded as a click, and was difficult to distinguish from sharp atmospherics. ' 
This difficulty was accentuated owing to the fact that the ear was not prepared 
for the click, as in the case where weak dots were coming through all the time. 
The resistance H was then set at zero, the contact maker G was put in circuit with 
contact maker П and transformers В and С, and thus dots of -002 second length were 
generated. It was found quite impossible to follow these through the atmospherics, - 
though when the latter were taken off (by disconnecting the receiving aerial) they 
were quite distinctly heard. This case, of course, is equivalent to that encountered 
when very short transmitted dots are used. The dots were more difficult to 
follow through the atmospherics because the latter were coming through full 
strength all the time, and were not weakened in the intervals between the 
contacts, as in the first case. 

It was found that with a relative strength of signals to atmospherics that would 
be classed by an operator as “ Good readable signals, few X's," the overlap of dot and 
contact could be consistently distinguished down to a contact shorter than -oor 
second. 

An alternative method to those described above is given below. It might prove 
useful when signals of recordable strength are obtainable, and it could be adapted 
(using microphones) to clocks which are not fitted with contacts, but would, of course, 
necessitate the use of amplifying devices. The signals and microphone clicks could 
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be magnified up, and recorded by means of a dictaphone on a wax cylinder. The 
cylinder could then be run over with the reproducer several times at any convenient 
speed, which should enable the coincidences to be accurately judged. 

In connection with dictaphone working, when the recorded signals are sufficiently 
loud, it is possible to distinguish and measure their impress on the wax cylinder. 
By suitably controlling the driving mechanism of a dictaphone by a clock, it should 
thus be possible to design a form of chronograph which would possess the 
advantage of having no relay lag. 

Even very loud telephone signals, which would make a distinctly visible im- 
pression on the wax cylinders, are generated by a very small current. Hence the 
chronograph could be connected directly in a clock contact or other similar circuit, 
without damaging the contacts. This chronograph might be used also for checking 
dot and contact lengths, etc., and even in certain cases for directly recording time 
signals. ' 

Towards the end of his article Mr. Cooke speaks of getting better signals from 
continuous-wave stations than spark stations at the same distance from the receiving 
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station, and of equal power. Не attributes this to the inefficiency (owing to the 
excessive “ loading ” of the aerial) of the spark sets. An examination of the receiving- 
circuit diagrams he gives would lead one to think that the inefficiency is rather in the 
“© receiving circuit for spark signals " than in the spark-transmitting station. Com- 
paring the action of the valves, arranged as shown in the respective diagrams: in 
the arrangement used for spark signals it is not far wrong to say that (as an examina- 
tion of the various characteristic curves of the valve would bear out) the action 
is equivalent to that of an amplifier, amplifying rectified signals from a rectifier which 
is comparatively inefficient for weak signals. Hence this arrangement is com- 
paratively inefficient for weak signals. 

In the case of the receiving circuit for arc signals, however, the action of the 
local oscillations greatly improves the efficiency of the arrangement for weak signals. 

Аз a case in point, Mr. Cooke mentions receiving in Sydney, Australia, louder 
signals from Honolulu arc than from Honolulu spark set, which probably is to some 
extent attributable to the causes mentioned above, as signals from Honolulu spark 
set have been picked up in Europe frequently (in the winter), and on several occasions 
have been of recordable strength, while, as far as the writer knows, Honolulu arc set 
has never been definitely heard in Europe. The Honolulu spark set transmitting 
aerial is, of course, of the directional type, and the direction of Australia is very far 
removed from that in which the maximum radiation takes place. This point also 
probably, has some bearing on the matter. 
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Another U.S. Naval Station 


THE Senate Committee of the Naval Forces, after reporting the Pagett Bill 
making naval appropriations for the coming year, recommended increases aggre- 
gating $167,000,000. One of the items іп this increase was for $400,000 for a radio 
(Electrical World.) 


Digest O 
jreless Literature 


AMERICANS ANQ PURE RESEARCH. 


In the Digest for February we were able to reproduce some interesting remarks 
by Professor Glazebrook, emphasising the importance of pure research. This 
subject has also been occupying the attention of Americans within the last few 
months, and in a recent issue of the General Electric Revicw we find an account of 
an address delivered by Dr. W. R. Whitney at the Alumni Dinner of the Massa- 
chusetts Institute of Technology on January 6th. Dr. Whitney, it may be mentioned, 
is the Director of the Research Laboratory of the General Electric Company of 
America. In the address Dr. Whitney makes an urgent plea for the better recog- 
nition of the value of scientific research work and a more liberal treatment of those 
engaged in this pursuit. Particularly he emphasises the point that the results 
obtained by many great men are not obtained by haphazard methods, but only bv 
highly trained men through persistent effort. Most of the foundations of the world's 
great advances in experimental knowledge have been laid, said Dr. Whitnev, bv 
men who were set apart and supported by the Government, or some more or less 
public institution, where, for very long periods (usually for life), they were encouraged 
to delve into the unknown. Think of Davy and Faraday in the Royal Institution ; 
of Graham, Ramsay, Rayleigh, J. J. Thomson and Kelvin in English institutions ; 
of Pasteur in the Sorbonne and Pasteur Institute, of the Curies, of Dumas and 
Berthelot and others of France ; of Helmholtz, Bunsen, Hertz, Woehler, Hofmann, 
Ostwald, Hayer and others in German universities ; of Berzelius, уап Ной, Men- 
delejeff, Arrhenius and a score of men from the universities of other countries. Most 
of these aie men of our time and known to our country. They were in some ways 
supported in their research work by their countries. How many such cases сап we 
cite for America? Іп a few colleges one or two men are now permitted to carry out 
a little research work when it does not interfere with routine teaching. It was not 
long ago that research, if done at all in some of our colleges, had to be done sur- 
reptitiously. At this same time other countries were paying their best scientists 
to continue research, and schools of research were being maintained in almost everv 
large German and university city. Dr. Whitney went on to say that there is some- 
thing distinctive in research, which can best be covered by the word “trying.” It 
seems to convey an impressicn of following the suggestions of Nature instead ot 


attempting to force some single preconceived path to the exclusion of others. Manv 


of our real advances come to us {гот the development of new phenomena which are 
in no sense sought for the purpose. The foundation is laid at times when thought 
of the obiect gained is impossible. The knowledge may be sought a long time before 
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the value of it is realised. It is the calling of this kind of knowledge that we as a 
whole should encourage. .., When Professor Hertz was making observations 
which were based on the effect of one sparking gap on another at a distance, and 
concluded that he was dealing with electric waves in space, he was not trying to 
improve the telegraph or telephone. Не was like an inquisitive child, making what 
to him were interesting experiments. He was well trained to observe, but other- 
wise he was like a youth guided solely by the interest in the new things he was 
finding. When he added to our knowledge the few simple effects which he observed, 
the result of trying things, he had laid the foundation for a Marconi. His ability 
was no accident, his service no unaided or unsupported thing. He had been trained 
by Helmholtz, and all his life he was employed in German universities to do pure 
research work and to encourage others to do it likewise. This is the important 
point. Dr. Whitney said he did not believe it is commonly realised (particularly in 
America) how generally the world's greatest discoveries were disclosed in their first 
stages by men who were highly trained and experienced in experimenting. We do 
not appreciate the fact that usually the long strides in advance are made by careful, 
painstaking observations of matters not at the time particularly prominent or com- 
prehensible to the layman. А Swedish professor in a lecture once noticed that 
wire carrying electricity made a magnetic needle move when brought nearit. He 
studied this little thing because he liked it. Another professor in France quickly 
wenton with this little phenomenon, finding out how in general electricity and magnets 
were related. Then a couple of Germans used the principle for communication at 
а distance, and we soon had electro-magnetic telegraphy. 

In addition to this, such men as Professor Henry contributed to the study of 
the electro-magnet. Is it an accident that all these men, Oersted, Ampére, Gaust, 
Wener and Henry were in educational institutions, in this wav mature and highlv 
educated теп? Perhaps the two names which first occur to the student of the 
electrical brook are Volta and Galvani. Here again we have trained observers 
and teachers. Each of them, but two, were over forty when he did the work here 
referred to. I mention this to show that in such cases maturity in age and education 
has been common, and that we must get out of the way of thinking that great 
advances by original thought and work emanate usually from the young and untrained 
mind or are the accidents of time and environment. 


ж ж ж ж * * 


А New HIGH POWER STATION. 


A recent number of The Scientific American contains the report of the opening 
of the United States Naval Radio Station at Chollas Heights, near San Diego. The 
opening of the station, which took place on January 26th, marks the completion, 
says our contemporary, of the most powerful plant of its kind in America. Тһе 
occasion of the dedication of the San Diego station brought to that city a number 
of men prominent in radio work in and out of the naval service, and among them 
were Lieutenant-Commander George Sweet, Lieutenant-Commander Stanford Hooper, 
aide to the chief of the naval radio service, Lieutenant Emest Swanson, fort com- 
mander, and Dr. L. W. Austin. At the San Diego station there are three 600 feet 
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towers, weighing in all over one million pounds. They are claimed to be the largest 
radio aerial towers in the world, and are triangular in section, having a width of 
150 feet at the base and 8 feet at the apex. They are placed 1,100 feet apart, the 
bases of the legs of the towers being insulated with porcelain embedded in concrete. 
The design of the towers is similar to that which appears on our new cover. 

In the construction of the earth connection 25 miles of piping and copper cable 
have been laid within the 72 acres comprising the station site. The continuous wave 
method is employed in this equipment, current forthe arc being provided by a 200 kw. 
1,000 volt direct current generator driven by a 300 h.p. 2,200 volt 60-cycle inductior 
motor. The station represents an expenditure by the Government of £60,000, 
and about two years have been occupied in the erection and equipping of the plant. 
The messages between the station and Arlington on the opening day were sent by 
Lieutenant-Commander Hooper, who used a silver-plated telegraph key prepared 
for the occasion, and later presented to him as a souvenir. The station will be in 
charge of Lieutenant John Ashley, who will have a capable staff of radio electricians 
under him to carry out the station’s work. 


* * * * * * 
А NEW PATENT FOR SPARK GAPS. 


A new form of rotary gap is described in our contemporary, The Popular Science 
Monthly, for March. А rotary spark gap, or one upon which a cooling air blast is 
blown, is generallv more regular in operaticn than a simple open stationary-electrode 
device. To secure uniform sparking the condition of the gap and the electrodes 
must remain stationary. If ionised gas collects between the sparking points the 
breakdown voltage of the gap will be reduced and sparks will pass prematurely. The 
same unfortunate result occurs when the electrodes become overheated and tend to 
produce arcs. Тһе effect of such a regular spark is to reduce efficiency and to make 
the production of a clear signal-tone impossible. The new form of spark gap has 
been devised by Н. Shoemaker, and is disclosed in U.S. Patent 1170853 for І016. 
A novel feature is that between two stationary electrodes is inserted a rotary disc 
of mica, glass, porcelain, or some other such insulator, pivoted on a shaft and sup- 
ported on bearings as shown. At equal distances around the disc, and а few inches 
{гот the outer edge, are drilled a series of holes such as indicated in the sketch. 
These holes pass in front of the spark gap electrodes, and sparks can pass only when 
a hole is directly between the electrodes; thus by rotating the insulating disc the 
effect of a rotary spark gap may be had, without any difficulties of insulating moving 
parts. The disc may be driven by an electro motor, and the patent suggests 
making it a sort of air-driven turbine. 


RADIO-TELEPHONY AND STATIC 
INTERFERENCE. 


Radio-telephony has one great 
advantage over radio-telegraphy in the 
А NEW ROTARY САР. matter of stray elimination. It is well 
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known that speech can be carried on, after a fashion, even under very serious 
difficulties ; for example, in extremely noisy localities. The ease in understand- 
ing speech under such conditions is due particularly to our lifelong practice, 
since it is rather unusual (in cities at least) to carry on speech under conditions 
of even approximate silence. Then, too, there is what may be termed the 
“assistance of context.” By this is meant the ability of the average listener-in 
“filling іп” lost words іп a conversation by judging what word placed in the 
gap would give sense to the entire sentence. This assistance is much greater than 
is usually believed, as can be easily shown by the common experience in listening 
to names over a telephone. Whereas ordinary conversation is carried on over 
normal telephone lines without any particular difficulty, the moment names or 
figures (that is, material lacking assisting context) are given great difficulty is 
experienced, and the percentage of errors rises markedly. 

There is no doubt, therefore, that understanding a telephone conversation 
through comparatively heavy strays is a simpler achievement than taking down 
telegraphic signals under the same conditions.—Dr. А. N. GOLDSMITH in The Wireless 
Age. 


[French Official Photograph. 


A WIRELESS SCHOOL FOR “’РОПД]5” IN A BARN. 


Efficiency т Operating 


THE doctrine of efficiency so widely preached and applied in the United States 
of America has many points of interest to the wireless operator who wishes to make 
the best of his work and prove himsclf in advance of his fellows. It may be said 
briefly to consist in doing all work in the best, most rapid and easiest manner and 
in cutting down waste of time, material and energy to the lowest point. In some of 
the large industrial concerns the policy has been carried to such a pitch of perfection 
that almost incredible quantities of material are turned out and prices reduced to 
figures which a few years ago were considered impossible to attain. One of the 
chief reasons for the success of the American motor cars is the application of this 
doctrine of efficiency. 

While the above does not seem to have any direct bearing upon wireless 
telegraphy we cannot too strongly urge operators to consider their work in this light 
and endeavour to arrange their duties, apparatus and materials with a view to 
increasing the facility of working. For instance, оп а “ one-man” ship, if the 
operator gives half an hour each evening to his clerical work instead of, as is frequently 
the case, leaving everything until arrival in first port, he will find his voyage much 
more pleasant. Further, by giving up one drawer solely to his forms, pencils, pens 
and other stationery, he will waste no time in getting together the necessary papers 
when these are needed. To put abstract forms in one drawer, the requisition book 
in another, telegraph forms on a shelf, and oddments all over the place is a sure road 
to muddle, inefficiency, and eventual trouble. 

In the matter of pencils a few simple rules will greatly facilitate working In 
our own experience we have known a series of important messages to be interrupted 
by an appeal from the receiving operator to “ wait" while he sharpens his pencil. 
Such delays are always dangerous, and never more so than at present when the loss 
of seconds may mean disaster. If the rule is made to keep spare pencils always 
sharpened and close to hand by the operating table there will be no delay whatever. 
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If the pencil point should break during reception а spare сап be taken out and used 
without losing a single word. But it is of the utmost importance that immediately 
after the message 15 finished the broken pencil should be re-sharpened and returned 
to its proper place. 

With regard to the storage of forms, it is not always easy to keep these tidy 
when the ship is rolling in heavy weather, unless suitable partitions are made in the 
stationery drawer. Very little ingenuity is required to design such partitions, and 
one of the best methods is to obtain from a business stationer's half a dozen or more 
wire drawer-divisions. These only cost a few pence and can be screwed into place 
or altered in position as required. They not only encourage tidiness but facilitate 
working to a degree scarcely realised by those who are not acquainted with their use. 

Even more important than the storage of stationery is the proper keeping of 
tools and spare parts. The arrangement of the tool box should be such that those 
tools most frequently required are at the top of the box, and those rarely used either 
at the bottom or else in an allotted drawer where they can be easily found if necessary. 
How often do we find complete chaos reigning in a cabin and the floor strewn with 
every imaginable variety of implements in the vain endeavour to find a screwdriver 
which had been mislaid | Some of the best operators we have known have made 
simple little racks for the most used tools, such as screwdrivers, spanners, and the 
like, thus saving themselves much time and trouble in cases of emergency. А little 
system in storing dusters and cleaning cloths will be found very useful. A cloth 
used for wiping grease and oil from the transmitting apparatus should never be 
allowed to come into contact with the more delicate and highly polished receiving 
gear, although we regret to say that one duster has often been made to serve for all 
such work. 

Some of the large American industrial concerns, ever anxious to cut down all 
loss and waste of time, have gone the length of employing the cinematograph to 
take lengthy films of workmen performing certain tasks. When developed these 
films have been carefully examined by efficiency experts with the object of seeing 
whether the particular workman makes any superfluous movements during his work. 
In one factory it was found that a man working a certain machine tool and 
turning out one small part of a motor car made one or two superfluous movements 
for every complete action of the machine. As he turned out a large number of 
parts per hour he made the superfluous movements many hundreds of times in the 
course of a day and, of course, lost time and energy in this manner. When this was 
pointed out to him by the experts and a simpler way indicated his output imme- 
diately rose 15 or 20 per cent. without any further effort. 

By arranging his frocés-verbal book, sending and receiving forms, pencils and 
scrap-paper in places where they can be reached with the least movement and 
exertion, an operator can facilitate his work to a considerable degree, particularly on 
ships where heavy traffic is handled. Even the position of the operating chair or 
stool should be considered in this light. 

Although what we have said above would appear to be simple and obvious, it is 
surprising what few men adopt these principles. If it is only for his own sake, the 
operator should study and apply them, not only to the actual operating but also to 
the maintenance of the station in the most satisfactory condition. 


А Study in “Progress " 


Some Reflections on the “ Wireless Year-Book” for 1917 


In the fourth century B.c. the study of Logic was carried by the subtle Athenians 
into the realm of Paradox, and philosophers would sometimes exercise their wits by 
taking some item of everyday life and proving by logical argumentation its impossi. 
bility or non-existence. The story goes that a certain practical Roman, to whom a 


Greek logician proved by a series of syllogisms that it was impossible for а man to’ 


walk, baffled in the combat of wits, rose from his couch and stalked out of the room, 
saying as he went “ solvitur ambulando," “ J solve your riddle by walking." Whether 
the story be true or not matters little. Some men, in all ages, have spent their time 
and wits in proving the impossibility of a certain theory or course of action, and it is 
usually when they are most busily engaged in this pursuit that a practical pioneer 
comes along and *' solves the riddle " by putting the theory into practice or initiating 
the action. 

Our veteran scientist, Sir Oliver Lodge, recently reminded the readers of the 
Nineteenth Century and After that wireless telegraphy is a case in point. When 
engaged in controverting some criticisms of his theories as advanced in Raymond, 
he makes the caustic remark: “Оп the basis of such criticism, wireless telegraphy and 
“Х rays . . . were disbelieved in, until the one was established as a paying concern 
“and the other was employed in the surgery.” 

Some late-nineteenth-century sceptics demonstrated all sorts of ‘‘impossi- 
bilities ” in the path of wireless telegraphy, until Senatore Marconi solved the'riddle 
for them by setting the new industry upon its feet and starting it on its career. 
To-day, although the science is still adolescent, it is ‘‘ getting into its stride," and 
the increase in its rate of progress becomes daily more marked. The Year-Book of 
Wireless Telegraphy and Telephony, of which the 1917 edition has just reached our 
hands, affords plain indications of the rapid increase in pace which characterises the 
forward march of this applied science. Noting from the editorial preface that the 
present is its fifth annual appearance, we reached down the issue of 1913 from our 
shelves for the sake of comparison, and have been ыны impressed by the 
result. 

After a few preliminaries, such as Calendar, etc., we come to the “ Record of 
Development of Wireless Telegraphy and Telephony, and Interesting Items in 
Relation thereto.” From consisting merely of some historical notes, starting with 
Patent No. 12,039 of 1896, this “ Record " has become an epitome of the whole 
progress of the science from the discovery of “ Electro-Magnetic Induction ” by 
Michael Faraday in 1831 to the bridging of the Pacific by a commercial radio service 
іп 1916. The text of the “ International Radio-Telegraph Convention ” of July 5th, 
1012, maintains its place ; but is followed in the 1917 issue by the text of the “ Safety 
of Life at Sea Convention " of January 20th, 1914. This Convention, held in London 
under the chairmanship of Lord Mersey, was directly inspired by the Titanic disaster, 
which shocked the world on April 15th, 1912. 

Our attention is next arrested by the “ Laws and Regulations affecting Wireless 
Telegraphy " as at present in force in the various countries of the world. The Year- 
Book of 1913 was a pioneer in this respect. For the first time these Laws and 
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Regulations were brought together into a single language and in a collective form. 
In that year the number of countries whose laws found a place in the volume numbered 
42. During the four years which have since elapsed, not only have the number of 
countries whose laws are printed increased from 42 to 56, but the laws which figure 
in the 1913 volume have been either superseded or drastically modified by subsequent 
enactments. The result is that, despite the employment in the і017 Year-Book of 
substantially smaller type than that utilised in 1913, the number of pages devoted 
to this section alone has increased from 108 to 279. The utility of having in this 
handy form the text of the ruling Administrative Acts, otherwise only available in 
Danish, Italian, Norwegian, Spanish, Russian, Japanese, Chinese, etc., will easilv be 
understood by practical men. 

If there be any possible demonstration of progress more striking than that 
inherent in the Laws and Regulations, it will be found in the section devoted to the 
Stations of the World. Here we have a number of tables showing the various 
installations, sub-divided into (а) Land and (4) Ship Stations, giving in each case the 
call signal letter, the normal range, the wave-length, and the nature and hours of 
service, together with the charges. The stations are grouped together under the 
names of {Вей various countries, whilst the latter are arranged in alphabetical order. 
Here, again, we have, collated, a vast amount of information, which could only be 
got elsewhere from a number of separate publications, and some of it not available 
in any other form. The 1913 Year-Book required for these particulars only 98 pages, 
printed in fairly heavy type, whilst in the 1917 edition we find no fewer than 275 
pages, wherein the particulars appear in as small a type as is compatible with 
clearness of lection. 

Such figures as these bring home to us in a very tangible way the stupen- 
dous progress that has been made in wireless installations, both ashore and 
afloat. When we remember that even this is far from representing the whole of it, 
and that we have to add the great volume of field installations used all over the world 
in connection with our military expeditions, the installations which have been 
erected upon the great flotilla of new war vessels of every description, and the land 
stations which are utilised for military or naval purposes (and cannot for obvious 
reasons be included in the list), besides the vast fleet of aircraft, daily increasing in 
number, we begin to get some conception of the way in which this new scientific 
industry has developed since 1913. 

It would appear that an essential part of the original plan of the Wireless 
Y car- Book consisted of the inclusion of a number of essays from the pens of men 
acknowledged to be the leading authorities in their own particular branches. We 
notice that this feature is still retained, and that, whilst the 1913 Y ear-Book devoted 
115 pages to such essays, that number is increased in the volume which we are at 
present reviewing to 183. Two writers contribute both to the 1913 and 1917 volumes. 
These are Dr. J. A. Fleming and Dr. W. H. Eccles, and the Editor is to be congratu- 
lated upon the fact that he has secured the assistance of these two distinguished 
scientists for every edition of his volume. Аза matter of fact, the decision of Judge 
Meyer, delivered during 1916 in the United States District Court, which settled in 
favour of the American Marconi Companv a long outstanding dispute regarding the 
relative positions of the Fleming Valve and De Forest Audion, has brought Dr. 
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Fleming’s work even more prominently to the front in the present than in the past 
volume. A summarised text of this judgment has been included in the Year-Book, 
which also contains an article from Dr. Fleming’s pen upon one of the phases of 
wireless to which he has during recent years given special attention. We refer to 
the electric arc considered from the point of view of its function as a generator of 
persistent electric oscillations, and the subject will be found here treated with all the 
thoroughness characteristic of this eminent authority. 

Perhaps the burning question of the moment, with regard to radio-telegraphy, 
is the theory and working of '' Ionic Valves," whose peculiar action and immense 
possibilities are dealt with in a compendiumistic and masterly monograph from the 
pen of Dr. Eccles. This fine piece of work, with its numerous diagrams, will be 
greatly welcomed by numbers of technical investigators and practical men. Space 
does not permit of more than a passing reference to the able essays of Professor Howe 
and Dr. E. W. Marchant. But we may accord, en passant, а word of special com- 
mendation to the description of the “ Leading Features of American Marconi Long 
Distance Stations," contributed by Mr. C. H. Taylor. Any reader, however slightly 
equipped with technical knowledge, can gather an excellent idea of these wonderful 
examples of modern electrical engineering from his lucid exposition. 

Apart from its utility as a work of general reference, the inclusion of a number 
of useful tables, data and formula, unobtainable in a collective form elsewhere, has 
from the start rendered the volume invaluable to practical workers in the wireless 
field. Considerable progress in this respect has been made in the later volume, 
especially with regard to the matter of selection ; and we notice with pleasure that 
the direction of this important feature has been placed in the hands of so eminent a 
working scientist as Dr. J. Erskine Murray. 

It is impossible even to enumerate the other features of this interesting volume, 
but in every case comparison drives home the same lesson of progress. The Biblio- 
graphy of Current Works on Wireless has increased from five to twelve, and the 
Biographical Notices from sixteen to twenty-seven pages. 
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AN EASTERN FABLE EXEMPLIFIED. 


THE Germans had founded high hopes upon the road to the East which was to 
have been opened for them by the Bagdad Railway. General Maude has shattered 
that dream for them. By a curious coincidence, Bagdad—the locale of their dis- 
comfiture—is the 2115 en scène of the typical example of shattered dreams. Readers 
of the Arabian Nights will remember how, іп the days of Haroun al Rashid, a certain 
Arabian merchant bought a tray of glassware for “а thousand pieces of silver." He 
seated himself in the shade of some houses in the city, and—with the glassware at his 
feet—set to work to build “ Castles in Spain." He would realise a high profit for 
his ware (thus ran the dream) and by dint of a series of such transactions he would 
speedily attain to riches. Seduced by the pleasing phantasy of wealth, he let his 
imagination run riot. He would build a magnificent house and buy trains of male 
and female slaves ; he would seek in marriage the daughter of the Grand Wezeer. 
He limned for himself a glowing picture—the beauteous bride brought in by tiring 
women, at the close of the marriage ceremony, to be displayed to her husband, who 
would then, in accordance with Eastern custom, see her unveiled for the first time. 
He would affect (so ran the alluring vision) an attitude of haughty indifference, 
turning away his face from the lovely damsel who was seeking his favour. He would 
even go so far as to spurn her with his foot when she, in Oriental fashion, clung to his 
knees in supplication. So vivid was the dream that he suited the action to the word ! 
He awoke to the sound of the crash of broken glass, and found that he had destroyed 
the tray of precious wares upon which the whole of his plans were founded. 

Thus it has been with the Germans. They have dreamed a dream of empire and 
sovereignty in the East, and their vision has been shattered by their own act. Bagdad, 
which was to have been the centre of their railway, at which they had built a great 
station and where they had erected a giant wireless installation which maintained 
communication with Europe, has fallen—let us hope for ever—into the hands of 
their enemies. They have been forced to destroy with their own hands their mag- 
nificent radio matériel, which has proved not a whit less brittle than the Oriental 
glassware of Eastern tradition. Mr. Edward Candler, the Special Press Representa- 
tive with the Expeditionary Forces in Mesopotamia, recently sent home a description 
of the thoroughness with which the work of destruction had been carried out. “Оп 

С 


100 THE WIRELESS WORLD [May, 


the nght bank,” says he, “ we see a scene of scientific havoc. The German wireless, 
one of the most powerful installations of their system, erected at enormous cost and 
maintaining direct communication with Berlin, was blown up early on the morning 
of March rrth, and the engineer who executed the work of destruction did it well and 
thoroughly. The roof has been carried away, there is a 3 feet craterin the centre of 
the floor, one of the towering masts has fallen, crushing a wall with its impact, and 
one of the two great boilers which generated steam for the power house has been 
blown up. The money spent by the Kaiser’s Government upon the erection of this 
great wireless station, upon the railway buildings, sidings, workshops, water towers, 
cranes and engineering plant, must have run into millions." In very truth Bagdad 
has amply maintained its reputation as the shatterer of proud and haughty dreams ! 


ENEMY WIRELESS ABROAD. 


We referred in our April issue, under the heading of “ News Leakage,” to the 
question of how far it appears practicable to 
utilise secret wireless installations, and indi- 
cated our reasons for scepticism with regard to 
, % T them as transmitters of news so far as England 
m F ' is concerned. We feel sure that a fuller know- 
ІШ jM ledge of the principles and practice of radic- 
pe telegraphy would convince newspaper writcrs 
i and readers of the practically insuperabie diffi- 
| | culties to such action in this country. То 
| adduce cases which have occurred in other 
countries is beside the point; the conditions 
there are usually so different. When we read 
(for instance) of the discovery of wireless out- 
fits on the Аррат, whilst she was lying in New 
York Harbour, we must remember that America 
was until recently a Neutral Power, whose 
subjects and foreign guests must necessarily be 
allowed much greater personal freedom than 
is possible in belligerent countries like our 
own. We heard the other day through a tele- 
gram from Copenhagen of the discovery in 
Tsarskoe Selo of a surreptitious wireless plant 
capable of communicating with Germany. But 
then this installation was within the precincts 
of a palace where the ruling authority was a 
member of the German Royal Family. The 
installation, moreover, was discovered through 
the seizure and inspection of the correspon- 
dence which had passed between the Tzaritza 
(Photo: Underwood 814 Protopopoff, the Prime Minister of Russia, 
IN, THE SHADY so that it enjoyed a peculiarly favoured position 
STREETS OF BAGDAD. for the exercise of its nefarious practices. 
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One further case of the surreptitious usc of wireless has been brought to our 
notice during the past month. This consists of the alleged irregularities in con- 
nection with the wireless installation at Amaralina, in the State of Bahia (Brazil). 
But then this latter is situated in a part of the great South American Republic which 
swarms with Teutonic emigrants, who run their own German newspapers and 
practise their own 4 Kultur." 

In fine, these various discoveries of enemy practices abroad constitute no 
reasonable excuse for any apprehension at home, and there is every reason to believe 
that John Bull, with his traditional regard for “ balance," will refuse to be disturbed 
by imaginary troubles. 


GNASHING OF TEETH. 


“Woe to Nippon," was the sentence with which the Germans greeted the 
surrender of Kiao Chao, and with it the collapse of their Far Eastern dream of Empire. 
A as galling in its Way must be the fact that poor despised China has given them 

"slap in the face " by breaking - 
ой diplomatic relations. The Inter- 
national action necessitated by the 
Boxer Rising in the summer of 1900 
was seized by Germany as an oppor- 
tunity for bullying and self-aggran- | 
disement. It was оп that occasion = 
that Prince Henry, the Kaiser’s 21 
brother, was sent out to China with ES 2 
instructions to " Hit out with your Bonk 
mailed fist," and that the German 
soldiers were first admonished, in 
plain language, to “асі like Huns.” 
For a long time Germany bullied John 
Chinaman to her heart’s content, 
wrung all sorts of concessions from 
him, and made every preparation to 
exploit the Celestial Republic. The 
situation at Peking has always been 
peculiar ever since the Chinese were 
forced to enter into relations with the 
“ Foreign Devils.” Since the war it 
has been stranger than ever. The Legation quarter in that city constitutes a 
regular little town in itself, a real example of Imperium in Imperio. It would 
be more correct in some ways to call it a fortress ; for it is girt round partly by the 
“ Great Wall" of the Old Tartar City, and partly by а circumvallation of its 
own, faced by a wide glacis on which the troops of the various Powers perform 
their military exercises. Under the treaty made by China after the Boxer Rising, 
each of the Powers had a quarter allotted to his charge, garrisoned by detach- 
ments of soldiery drawn from their respective forces. The plan of the Lega- 
tions, which will be found on this page, indicates the general arrangement, 
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ше and it will be noticed that the Ger- 

mans hold a part of the great city 

wall by the Hata-men Gate, with the 

Austrians not far away. The British 

and Japanese Legations face inwards, 

whilst the principal gate, the Chien- 

men, is Occupied by the Americans, 

who have under their charge the 

Radio Installation on the Wall. This + 

Wireless Station is shared by all the 

Foreign Representatives, with the exception of the Japanese, who possess a station 

of their own, situated in their Legation Compound. The situation, under present 

circumstances, is, as may be easily understood, extremely quaint. There are, of 

course, no social relations between the soldiers belonging to the belligerent nations, 

although at the Peking Club you may see the diplomats representing nations at 

war with one another using the same club rooms and reading the official com- 

muniqués of all the warring Powers. 


A ROMANCE OF WAR. 


The present struggle has afforded endless plots for war romance, of which the 
following forms a good example. Miss Elsie С. Hancock, en route to visit her sister 
in Shanghai, met on board Mr. Edward Newhouse, of the Public Works Department, 
Hongkong, returning from leave. Тогредоей in the Mediterranean by an enemy 
submarine, they were rescued from death by a French gunboat summoned by 
wireless. Both eventually reached Shanghai in safety, and the result of their adven- 
tures was seen at the British Consulate and Shanghai Cathedral, a month or so ago, 
when the two adventurers were joined in holy matrimony. Mrs. Newhouse treasures 
as a memento a ship's biscuit issued to her just before they took their places in the 
boats, and declares that she will never forget the debt she owes to wireless telegraphy. 


The Fog of War 


How American Intervention affects the Wireless 
Situation. 


‘SIGNIFICANT telegrams have recently appeared in the Daily Press announcing 
the measures instituted by President Wilson to secure the full benefit of wireless aid 
in the war for America, and to prevent its utilisation by the German foe. We 
leam by cable from New York that acting on instructions from the U.S. 
Admiralty, the police authorities have ordered the dismantling of all private 
wireless stations and the confiscation of all apparatus except that utilised for 
Government purposes, and, indeed, we hear of the seizure of 800 sets in the 
State of New York during the course of a single day. In acting thus 
drastically, President Wilson is profiting by British experience. Great Britain 
declared war on Tuesday, August 4th, and radio precautions were immediately 
instituted. The successive steps were taken :— 

1. The assumption of censorship and control of all wireless messages by the 
Postmaster-General. | 

2. Restriction of the use of wireless in the Harbours and Territorial Waters of 
the U.K. and Channel Islands to vessels of H.B.M. Navy, 

3. А Post-Office Proclamation closing all private installations. 

Speaking generally, the orders of His Majesty's Ministers have been carried out 
with admirable loyalty. Individual hardship has resulted, of course, but no private 
grudge on this account has been allowed to hinder zealous co-operation with the 
authorities for measures conceived in the public interest. From time to time a few 
isolated cases of transgression occurred, mainly consisting of offences committed in 
error, and records of such cases will be found in past issues of THE WIRELESS WORLD. 
These, however, have long since died out, and the British public has settled down to 
а stoical endurance of “ suspended animation," as far as radiotelegraphic experiments 
and investigations are concerned. 

We have little doubt that a similar loyalty awaits the proclamation of the 
American President. At the same time we are open to confess that the “ Total 
“ Prohibition " of private wireless іп the United States is likely to present much 
greater difficulties than any we have experienced in this country. The Year-Book of 
Wireless Telegraphy and Telephony for 1917 prints a list of nearly 250 important 
wireless societies dispersed over the various States of America. Only societies of 
substantial standing figure in this international work of reference ; there are others 
of minor importance scattered through all parts of this vast area. When we come 
to reflect that membership of these societies indicates a wireless enthusiasm for the 
most part in excess of that of the ordinary amateur we shall realise the sacrifice 
which radio enthusiasts of the U.S.A. are being asked to make. 

We have already referred (under the heading of “ Blockaded " in our April 
issue) to the enormous disability under which Germany is suffering through the 
blockade of news to which she is subjected. German Ministers openly lament their 
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disadvantage in this respect. We feel sure that people in general have no conception 
of the serious aggravation of that disadvantage entailed by the entry into the lists 
of the United States. Long-distance information by cable has long been denied to 
our enemies, who have been obliged for over two years to rely entirely upon intelli- 
gence transmitted by wireless for any reasonably prompt information concerning 
what is going on outside Europe. Now that the United States have declared war 
and the sister Republics of South America seem inclined to follow suit, a great curtain 
has been let down shrouding two-thirds of the world entirely from German ken. For 
any information as to the happenings behind that curtain Germans must rely upon 
such information as they can gather through the medium of their enemies' Press, or 
such belated and unreliable items as eventually filter through devious and indirect 
channels. The Scandinavian countries and Spain constitute their last link with the 
outside world; but for the neutrality of these countries the darkness would be 
absolute. 

Let our readers try and put themselves in the German position. All sorts of 
events favourable to Teutonic aspirations might be happening, and they could know 
nothing about them ; whilst, on the other hand, their enemies have every opportunity 
of preparing, undetected, strokes of the first magnitude, whose very inception would 
be undreamed of before the blow fell. Knowledge then comes too late for counter- 
vailing effort. Verily the fog of war is settling thick over the mid-European 
belligerents. 
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More Wireless оп the Film 


A Thrilling Drama of Adventure and Invention 


A FEW months ago we described in these pages two lengthy cinematograph 
films in which wireless played a prominent part. Wireless enthusiasts who are also 
lovers of the picture theatre will be glad to hear that another “ wireless ” film is now 
on show at the leading houses. 

The picture in question, which a representative of THE WIRELESS WORLD recently 
had the pleasure of viewing, is entitled “ The Flying Torpedo,” and bears the well- 
known trade mark of “ Triangle Plays." И has been the effort of the producers in 
presenting this play to indicate the dangers of unpreparedness in the United States, 
and no doubt at the time in which the film was first produced—some months ago, of 
course, and prior to America’s entry into the war—the lesson was badly needed. 

The story opens with a picture on the western coast of the great American 
Republic, and we observe projected on the screen a line of foreign warships on the 
distant horizon. The enemy has evidently arrived in full strength, and, without 
warning, shell after shell tears through the sky and explodes with terrific effect in 
the defenceless coastal town. 

Meanwhile, away in the interior, troops are being mobilised and rushed to the 
coast. Next we are treated to a view of a meeting of the War Inventions Board, 
where a proposal is put forward and accepted that an offer shall be made of a prize of 
one million dollars for an invention to repel the invader. The bombardment goes 
on and the distraught inhabitants, in terror of their lives, flee precipitately to the 
hills on foot, in motor cars and every kind of conveyance. 

The audience is now introduced to one of the leading actors, John Emerson, who 
plays the part of an eccentric novelist, specialising in sensational detective literature. 
We see the kindly old novelist pacing his study and absorbed in the problem of how 
best to give a new turn to his detective fiction, when an interruption is caused by 
the entry of a servant with the morning paper. The announcement of the million 
dollar prize immediately arrests his attention, and it suggests a brilliant idea. He 
has a friend, an inventor, who has experimented successfully with wireless control. 
Let him invent a wireless-contro!led flying torpedo, and the nation would be saved ! 
The million dollars also would be theirs ! 

No sooner had the idea occurred to the writer than he rushes off post haste 
to his friend, whom he finds closeted in the laboratory and surrounded by wireless 
instruments of every shape and form. The laboratory scene, which frequently figures 
throug 10ut the story, is well arranged with a most convincing array of radio apparatus, 
The novelist excitedly outlines his plan and arouses the enthusiasm of his friend. 
who sees the possibilities of the idea immediately. But, unfortunately, he has no 
money! However, the success of the novelist's “ thrillers ” has been most marked, 
and in consequence hc is able to lend the necessary funds to enable experiments to be 
started. 
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Away at the coast the torrent of shells from the enemy fleet has now produced 
the effect intended, and under the cover of his heavy guns the enemy lands a large 
force. Yielding under only the utmost pressure and fighting every inch, the American 
forces are compelled to retire and entrench themselves 
far back from the seaboard. We see the enemy troops 
pouring through the towns, spreading ruin as they go, 
killing and being killed with all the realism of modern 
warfaie, their heavy artillery following them and hurling 
great projectiles into the American lines. 

At last the model of the flying torpedo is completed, 
and the author, with the inventor and his assistants, 
proceed to a quiet and secret spot to test its capabilities. 

THE ECCENTRIC A wireless transmitter is erected, and the expectant 

DETECTIVE. pioneers joyfully observe how the tiny model skimming 

through the air can be controlled, turned and made to 
descend in the exact spot desired. All seems going well, but, unfortunately, these 
tests are being watched with powerful field glasses by a group of spies. 

Realising the value of this invention and how it will upset their plans, the spies 
plot to steal the model for the enemy, and accordingly we see them stealthily 
approaching the house by night and entering the laboratory by way of the window. 
They make away with the model unobserved, and the theft is only discovered next 
morning when the inventor enters the laboratory. 

Some interesting “ ѕійе-рЈау " takes place between the fiction writer and the 
little Swedish maid-of-all-work, admirably played by Miss Bessie Love. The little 
girl is a voracious reader of the novelist's works, and we see her neglecting her duties 
to peruse the thrilling pages. When she finds that the elderly visitor is none other 
than her beloved novelist, she follows him everywhere with enraptured countenance, 
much to the amusement of the audience. 

The inventor now receives a threatening anonymous letter, in which he is 
informed that unless he immediately ceases his experimentations he will be forciblv 
stopped. He patrietically ignores the threat, and as a consequence one of the spies, 
entering the laboratory under the pretext of being a telephone inspector, places a 
small poisonous capsule in the telephone, in such a manner that directly the receiver 
is lifted the capsule explodes. Directly the devilish device is in position and the 
supposed inspector has left, a call comes which the inventor immediately answers. 
Unconscious of the danger, the scientist picks up the receiver, the capsule explodes, 
and in a few moments the unfortunate 
man is dead ! Panic-stricken, the Swedish 
maid rushes off to the house of the 
novelist, and informs him of the terrible 
fate of her master. The old man seizes 
his coat and hat, hurries back to 


the laboratory, and with his 
detective instincts aroused seeks — 
for some clue. Eventually he 


finds the broken capsule, and THE FLYING TORPEDO, 
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having a thorough knowledge of chemistry is under no misapprehension as to the 
deadly methods employed by the enemy. A brief consultation takes place, and, 
still undeterred, the novelist once more finds the sum of money to continue the 
experiments. But without the stolen model nothing can 
be done, because in the model alone is hidden the secret. 
Searching round in his mind the old man picks on a 
brilliant scheme for tracing the thieves and recovering the 
precious contrivance. He causes a notice to be inserted in 
the newspapers to the effect that, in spite of the death of 
the inventor, the experiments have been carried on as 
before and a second model is now completed awaiting tests. 

Just as expected, this announcement renews the 


ti 


THE “ MAID-OF- activities of the spies, who again send an emissary in the 


ALL-WORK." guise of a telephone man to place the explosive capsule 


where it can perform its deadly work. 

This time, however, the household is fully on its guard, and the wireman is 
refused admission when he calls. Foiled in his dastardly plan, the spy returns to the 
drug store, where his associates have made their headquarters, followed closely by 
the novelist in swift pursuit. Cleverly posing as a doctor and calling in the 
help of the little serving-maid, the eccentric old writer soon obtains admission 
to the back of the drug store, and in due course discovers the model of the 
torpedo hidden in the basement. А few more dramatic scenes and some swift 
acting takes place, culminating in a raid by a large force of police and the 
capture of the whole gang. 

Interspersed among these scenes we have vivid pictures of trench warfare, 
heavy gun-fire, and the pitiful plight of the poor refugees sinking by the wayside in 
their endeavour to reach safety. Special praise must be given to the realistic artillery 
fire and the hurling of shells from the huge howitzers. 

With the gang of spies safe in custody and the model of the flying torpedo 
recaptured, the manufacture of the full-sized implements takes place with full speed. 
Large consignments of the deadly arm are rushed from the factory to the railways 
and thence by fast trains to points of vantage. Inasuitable place the wireless control 
stations are erected, and we see the winged torpedoes speeding through the air 
and made to descend with deadly accuracy upon the desired object. One by one 
the giant pieces of enemy artillery are blown to atoms, trenches demolished in 
lengthy stretches, and even the guarding fleet off the shore is sent to the bottom, 
ship by ship. Helplessly overpowered, the enemy is completely routed, and 
once more peace reigns 
supreme. 

It is almost unneces- 
sary to add that full 
government X recognition 
is given to all who have 
been concerned in the 

preparation of this | 
nation-saving device, and THE SPIES STEAL THE MODEL. 
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a deputation from the Senate attends upon the novelist to express the nation’s 
thanks. 

Hypercritical patrons of the picture theatre will perhaps be inclined to criticise 
some of the scenes of warfare. Here in Europe, where we are so close to the scenes 
of grim conflict, and where a series of official war films have brought home to us the 
actualities of modern warfare, we are inclined to smile upon the attempts of our 
distant cousins to depict the struggles of the battlefield. But, taking it as a whole, 
the film is a wonderful piece of work, splendidly acted as far as all the principals are 
concerned and admirably staged. АП those parts of the film which deal with the 
technique of wireless are handled with skill and realistic effect, none of the absurdities 
of early wireless films being present. By the time this article appears, the film, 
which was “ released ” оп April 2nd, will be showing at a large number of picture 
theatres in this country, where, no doubt, a large number of our readers will have an 
opportunity of criticising it for themselves. 


Wireless Telegraphy and Aircraft 
An American Exhibition. 


AT the recent Pan-American Aeronautic Exposition, held under the auspices 
of the Aero Club of America at the Grand Central Palace, New York, during the 
second week in February, there was brought together a collection of aeroplanes, 
motors, balloons, and aerial apparatus of every description that America has ever 
seen. The Exhibition can be said to be the result of a great campaign for adequate 
acrial defences in the United States, and follows the recent large appropriations by 
Congress for this important arm. 

President Wilson was prevented by the turn of events from opening the Exhi- 
bition in person, but sent a radio-telegram directed from Washington to the Wireless 
Station on the roof of the Palace. “Тһе demonstration of the wonderful progress 
“ made in aeronautics,” said the President's message, '' evidenced by the first Pan- 
“American Aeronautic Exposition, marks an epoch-making advance in the triumph 
“of the men of our day over the forces of nature. This generation has conquered 
“the hitherto undiscovered method of transportation through the air. This is a 
'' matter of national congratulation that the skill of our country has made this 
“ advancement." 

One of the most interesting exhibits was that of the Wright Martin Companv, 
which had on display the original biplane with which the Wrights made their 
historic flight in 1003. А large space was set aside for exhibition of different types 
of wireless telegraphic equipment for aeroplanes and balloons, such as are used now 
in the European countries for directing the artillery and communication bv observers. 
Models of the different types of wireless apparatus using direct and alternating 
current were shown by the Marconi Company, and a number of other manufacturers. 
The wireless operators were supplied by the East Side Y.M.C.A., under the direction 
of Mr. Boehm. We are indebted for the above particulars to the magazine Molor 
Travel, published by the Automobile Club of America. 
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SHIPOWNERS’ TRIBUTE ТО WIRELESS TELEGRAPHY. 


IN our issue of January and February, 1917 (pages 778 and 853 of Volume IV.) 
we called attention to the establishment of new classes for the instruction of wireless 
telegraphy at Rutherford College, and the following extract from the committee's 
report presented by Lord Joicey at the meeting of the North of England Steamship 
Owners’ Association will put our readers au courant with what has been done. 


By a recent order of the Board of Trade, owners of vessels of 3,000 tons gross and 
over are obliged to apply for a licence to instal wireless telegraphy on board their ships. 
The Lord Mayor of Newcastle (Councillor George Lunn), recognising the extreme diffi- 
culty with which shipowners will be confronted in the future to obtain operators, invited 
the Committee of Management to confer with the Newcastle education authorities with 
а view to establishing a school of wireless telegraphy in Newcastle, with the object of 
training lads to be ready as the various ships become equipped with the apparatus, in 
order to render the new regulation duly effective. Conferences were held with the 
Education Authority, and it was finally agreed by the committee to raise the sum of 
£2,000 for the necessary equipment of a Department of Wireless Telegraphy at Ruther- 
ford College. For this grant the committee were to have the privilege of nominating 
25 out of the total number of students, 50 in all, to be accommodated at the school. 


The Presidential address which accompanied the presentation of the report forms 
a very able review of shipping matters in the past, and an intelligent forecast of 
what 15 likely to happen after the war. The arguments adduced by Lord Joicey 
against the permanent nationalisation of British shipping are well worthy the 
perusal of many who are inclined to come to a hasty judgment on this extremely 
difficult and vital question. | 

The Rutherford College Sub-Committee of the Newcastle Educational Authority 
has authorised the Director to proceed at once with the acquisition of new and 
up-to-date wireless apparatus at a total cost not exceeding the amount available 
for the purpose—viz., £2,000, which, as Mr. Gerald Stoney explained, is a gift from 
the local shipowners. Mr. Wm. D. Owen has been appointed Chief Radio Instructor 
to the College at a salary of £250 per annum. 
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А WIRELESS MAN’S NARRATION. 


It will readily be understood that the wireless operators on board ship, through 
whose intermediary passes all the information received and sent out, occupy a 
peculiarly favourable position, if they have the gift of visualisation, for giving an 
account of such occurrences as the torpedoing of the vessel which forms their floating 
home. Our attention has recently been called to an account published in our 
contemporary, the Whitby Gazette, which gives, from the pen of Mr. T. B. Taylor, 
the wireless operator on the ill-fated Laconia, the best account we have seen of the 
torpedoing of that Cunard Liner on February 25th last. 

Mr. Taylor had just been relieved and turned in, when the terrible impact of 
the torpedo on the starboard side shook the ship from stem to stern. He was 
speedily out of his berth and in the wireless cabin, rendering assistance to the senior 
telegraphist, Mr. W. J. Donnan. He appears to have been much impressed by the 
marvellous precision with which the boats were swung out, filled and launched, 
and the “absolute discipline " maintained. These two young wireless operators 
continued ceaselessly “to work land stations," apprising them of the number of 
boats that were adrift. Rockets were fired and signals of distress sent out, the 
ship's lights being turned full on. 

Readers of THE WIRELESS WORLD are familiar with other occasions in which 
we have pointed out the supreme necessity of letting the rescuing vessels know the 
number of boats which have been launched with survivors on board. И is often 
extremely difficult, however well the officers of the ship may handle the little craft, 
to keep them in touch with one another. The moment separation occurs, it is only 
by letting the rescuing vessels know how many there are to look out for and by 
constant inter-communication between the rescuers that danger of missing a boat- 
load is eliminated. Indeed, іп maintaining this constant interchange of information 
between the near-by vessels until the last straggler comes in, wireless telegraphy 
exercises one of its most useful functions in rescue work. People in general do not 
rcalise this, and seem to imagine that the work of radiotelegraphy is over when 
rescuing vessels are summoned. This is, of course, very far from being the case. 

The two gallant young men appear to have stuck so long to their post wire- 
lessing messages for the guidance of rescuers that all the boats were well away from 
the vessel before they set to work to try and save themselves. Ав a result thev 
had to jump from the gun platform, which was already awash, and swim for “а 
dark object " which they could see ahead. After a few minutes’ immersion they 
gained ‘ what proved to be the captain's boat and were hauled in." They were 
adrift in this collapsible craft for six or seven hours, spending the time in con- 
tinuously baling out water and taking alternate turns with the oars. It may 
easily be understood how glad they were to be picked up and landed, at a port 
whence, after a warm reception, thev proceeded to Liverpool. 


Ах UNWELCOME RENCONTRE. 


There are plenty of exciting happenings at sea nowadays well calculated to 
break the monotony of the longest voyage. А wireless operator in the Merchant 
Service, in a letter written in mid-voyage, starts by telling us of his comfortable 
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quarters on the bridge deck next door to the chart-room, and then proceeds to 
narrate the way in which our enemies did their best to dispel his sense of well-being. 
One morning, about 8 o’clock, when they were sailing quietly along, the officers on 
watch drew the captain’s attention to another vessel about five or six miles ahead 
of them. . Whilst everyone was busily engaged looking for the other vessel and 
guessing at her identity, a small black object appeared upon the water about a mile 
away from the object of their interest, and started firing at her. There was no need 
for any discussion as to what that new arrival might be, and very speedily the 
captain’s orders ran: “ АП firemen below and turn the ship round.” As soon as 
matters had been thus put in trim our wireless friend was instructed to get his motor 
going and to send out the SOS signal as quickly as possible. A land station 
speedily “ answered іп,” апа had the intelligence of the submarine’s presence and 
position advised to them. As a matter of fact, it took no more than ten minutes 
to put on the qui vive the various warships and coast stations within call. Whether 
the enemy craft were in possession of wireless and picked up the operator's message 
or not it is impossible to say, 
but the same space of time 
which sufficed for the inter- 
change of messages witnessed 
also the disappearance of the 
hostile craft. The other vessel 
had in the meantime proceeded 
out of sight, whilst the English 
ship continued upon its back- 
ward course. In a few hours' 
time a French destroyer came 
racing up, inquired the mean- 
ing of the SOS signal, and 
Issued instructions that the 
original course should be re- 
sumed, with full speed ahead, 
all being nowclear. Thecaptain 
came into the wireless cabin 
and said that, so far as he 
could make out, the submarine 
had only had the opportunity 
of firing seven shots at her 
intended victim, all of which 
went wide of the mark. He 
congratulated the telegraphist 
on the smartness of his work, 
adding that it was the “ nearest 
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Talking with Mars 


Professor Sparkington Gapp's New Achievement 
By PERCY W. HARRIS 


Illustrated by Lieut. Е. С. О. BEUTTLER. 


PROFESSOR SPARKINGTON GAPP laid half-a-crown on the edge of the desk. 

“Thank you,” I said, pocketing the coin. 

“That’s not for you,” replied the eminent scientist. '' The coin represents the 
size of the earth, whilst this shilling,” he continued, producing a further sign of 
wealth from his capacious pocket, ' represents the proportionate size of the 
planet Mars. Now, if I place the shilling upon the mantelpiece and the half-crown 
on the table, the size of the coins and the intervening distance will give you some 
idea of the enormous space which separates this interesting planet from our 
terrestrial clime. 

“ Mars, as you probably know," continued the Professor, “is the nearest to 
us of all the planets. In many ways it is thought to resemble the earth, and the 
investigations of Schiaparelli have given good ground for the belief that our 
celestial neighbour is inhabited. You will doubtless remember Schiaparelli's 
discovery of lines on the surface of the planet which he thought to be canals." 

“ Schiaparelli’s name is well known to me as the inventor of a tonic,” I said. 
“ I must confess I do not remember his investigations on canals.” 

“Tonic? " queried the Professor. “ I was not aware that the great astronomer 
was also a chemist ! "' 

“ Oh, no," I answered, hastily correcting myself; “ I am thinking of sarsaparilla. 
Now, tell me, how far away is Mars? " 

The Professor considered a minute. 

“ At the present time," he said, “it is about seventy million miles away." 

“ Then it is outside the London Postal area," I ventured. ‘‘Is the distance 
measured from Charing Cross 2” 

“ No,” replied Professor барр. “ From the War Office, for the reason that, as 
you know, Mars is the God of War. Тһе distance, however, varies, and at its nearest 
the planet comes within fifty million miles. 

'" Now, ever since the possibility of Mars being inhabited began to be considered, 
scientists have sought in vain for a method of transmitting signals to the planet, so 
that if there be any inhabitants they can reply. It is quite unnecessary to dwell 
upon the advantages that would be gained by the interchange of communication. 
Up to the present time no success has attended the efforts, for the reason that it has 
been found impossible to make any intelligible signal sufficiently strong to cross the 
enormous intervening space. With the advent of wireless telegraphy many minds 
turned to Senatore Marconi's wonderful invention for a solution of the difficulty, but 
until I tackled the subject myself no success of any kind was attained." 

“ For what reason ? ” 


“The two great obstacles which have so far barred the use of radiotelegraphy 
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are the impossibility of piercing the conducting strata known as the Heaviside 
layer, and of providing of sufficient power to transmit the signals. | 

“Т have invited you here this evening," continued the Professor, “іп order 
that you may describe my researches in your next issue. 

“Your readers will perhaps be interested in the line of reasoning I took when 
first approaching the problem. Since Dr. Eccles and other great scientists have 
shown conclusively that wireless waves are prevented from passing out into space 
by the Heaviside layer, it is perfectly evident that some new form of wave must 
be found which is not obstructed by this particular stratum. Revolving the 
question in my mind, it suddenly occurred to me that waves of light, although 
they are themselves electro-magnetic waves, pass with great ease through this 
layer, as is proved by the fact that the light of the sun, moon, and stars reaches 
the earth's surface. But as the only difference between light and wireless waves is 
that the former are of very much higher frequency than the latter, I immediatelv 
began an investigation which resulted in the discovery that so long as waves do not 
exceed some fifteen or twenty metres in length, they pass unhindered through thc 
conducting layer." 

“ Marvellous ! " I ejaculated. 

“ Yes," replied Professor барр. “ When you come into the laboratory I will 
show you the apparatus I devised for generating these short waves. However, to 
continue, there still remains the problem of power, as the amount of energy required 
to cover the enormous distance is infinitely greater than that used on the highest 
power land station for ordinary purposes. Тһе solution of this difficulty I must 
ascribe to а lucky 
accident.” 

"How did that 
happen? "I asked 
with great interest. 

“Well, it came 
about in this way. One 
evening I had been 
attending a meeting of 
the Society for Inves- 
tigating the Influences 
of Alcohol, and, much 
against my will, had 
taken part in a num- A 
ber of physiological 
experiments. On the 
way home the earth У 
was in a peculiar state 
of undulation, and as y- 
a result I was precipi- 
tated forcibly upon 
ту nose. This brought 
home to me the  ‘ THE EARTH WAS IN A PECULIAR STATE OF UNDULATION,” 
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enormous amount of latent energy stored within the earth, and suggested the 
solution at which I finally arrived. 

“То cut a long storv short, after having solved the two great problems, ту 
assistants and I set to work to devise the plant in the laboratory, and on its comple- 
tion last night I was able, not only to transmit signals to Mars, but also, what is far 
more interesting, to receive intelligible signals in return." 

By this time I was all agog with excitement. Wireless communication with 
Mars! Surely this was the greatest achievement in the whole realm of science ! 
And here was I, a mere journalist, in the presence of the great scientist whose name 
would soon be ringing throughout the whole of civilisation (and also Germany), and 
who held the key to the tremendous secrets of life of another globe. Truly no 
more exciting experience thaa that through which I was about to pass could possibly 
occur in the rest of mv life. 

“ You have really communicated with Mars ? " I queried, scarcely believing 
mv Cars, 

“Without а shadow of doubt," replied the Professor. “ I got ап M.S.G. 
through at 11.30 last night, and at 12 o'clock I received an under-charge memo for 
the previous message. We have arranged to stand by at a quarter to seven this 
evening, Which gives me a quarter of an hour,” said the great scientist, consulting 
his watch, “ to show vou the laboratory and explain the apparatus. И vou will 
come this way, I think vou will see much of interest to readers of THE WIRELESS 
WORLD." 

Passing through the door into the glass-roofed, white-tiled laboratory, E was 
dazzled with the glittering аттау of polished apparatus and glass bulbs. Serious 
young men in spectacles (medically unfit) passed hither and thither turning this handle 
апа adjusting that, and generallv preparing for the striking experience that was 
about to take place. I was gazing around upon the collection of glittering instru- 
ments, when a dismal howl from the corner of the laboratory sent a shudder down 
ту spine and set all my teeth on edge. 

“What on carth is that ? ” I gasped. 

"Oh! that is only one of the oscillating valves," answered Professor барр. 
“ Оп certain adjustments the new valves howl with considerable energy. Only the 
other evening I was placed in a most embarrassing position when showing a young 
lady round this laboratory. I had just opened the door and shown her in when 
two or three of the valves said ' bow-wow ' with great emphasis. I lost a very good 
friend in that way,” sighed the Professor. 

“ | see a great deal of apparatus here,” I remarked, gazing around ; “ but I do 
not perceive the great power plant and whirring dvnamos that I expected ! ” 

“ No, they are quite unnecessary with the present apparatus," answered my 
guide. — '' Oscillations are generated in this large bank of valves, and by doubling 
the circuit back upon one another, each valve amplifies its own energy up to the point 
required. As a result, the magnetic field surrounding the bulbs is so strong that 
you can fry eggs in it.” 

“Really,” I said, ‘ most remarkable! But whence do you derive all the power for 
the amplification ? I understand how the oscillating valves can amplify their own 
energy, but the power for amplification must, of course, be drawn from some source ? ” 
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“ That is precisely where the earth comes in. When working the plant I have 
a gang of labourers outside continually shovelling earth into a large hopper from 
which the energy is squeezed out through a small slit in the form of an electric current. 
This is then led into the laboratory by the leads on the right." 

“ This is really most fascinating," I exclaimed. “ But how about the short 
wave-length ? I notice the oscillatory circuits here seem quite normal." 

'* Yes," answered the Professor. ''They closely resemble those in common use. 
In this circuit," he went оп, patting a large inductance and bank of condensers, '' we 
generate oscillations of a frequency of one million. The oscillatory currents are then 
led to a specially designed frequency multiplier, doubled back upon itself and. turned 
upside down. From this the currents are led to the aerial, which then vibrates to a 
harmonic. So as to get the maximum energy in the direction required the aerial 
is made of directive form. Тһе aerial mast is balanced on a ball-and-socket joint, 
and moves by clockwork at a regular speed, so that as the planet rises each day the 
aerial follows its motion." 

As the Professor was speaking an electric bell started to ring, and the assistants 
of the laboratory immediately sprang to their posts. Outside, in the darkness, we 
could hear the scurrying of the gardeners and the scraping of the shovels as they 
feverishly threw clods of soil into the energy producer. Several banks of oscillating 
valves started to glow brilliantly, while others set up a series of plaintive howls. 
Within a few moments a strong smell of burning greeted my nostrils, and a young 
assistant stepped forward and touched me on the shoulder. 

“ Excuse me, sir," he said, “ but your coat tails are in the magnetic field and are 
burning. If you will allow me I will release you ! " and producing a pair of scissors, 
he severed a number of lines of force which had become entangled with my coat 
buttons. 

“ Is everything in order ? " asked the Professor. 

“ Everything," was the assistant's answer. ‘‘ Will you take the key ? ” 

“ No,” replied the scientist. “ Му young friend here is an expert telegraphist, 
and perhaps he will favour us.” 

Shivering with delight, I took my seat at the operating table, placed the 'phones 
upon my head and called “ Mars! " three times, then “de ” followed by “ Earth” 
three times. Almost before the call had finished a high piping note answered, 
“ Earth de Mars send Time Rush." 

“They want a time rush," I said, turning to the Professor in alarm. “ What 
shall we send ? ” 

“I don't know," replied Professor Gapp with obvious concern. “ I don't 
know what the distance is exactly, and it varies every minute іп any case. Tell 
them we cannot give the exact distance ! " 

I started the “ ta-ti-ta-ti-ta ” again, and informed Mars accordingly. 

'" You must work strictly according to handbook," came the reply. “ Where are 
you bound ? ” 

I turned to the Professor once more. “ Where are we bound ? " I asked. 

“ Goodness knows," replied the scientist. '' We are careering through space at 
a terrific speed, but as the orbit of the earth is an ellipse, we cannot be said to be 
bound anywhere." 

D 
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“ Bound nowhere," I spelt out on the key. 

“ What is your speed ? " was the next question, whereupon I indicated that our 
speed was 66,579 miles per hour. 

The next inquiry from Mars was unfortunately interrupted by a violent fit of 
coughing on the part of the Professor, to whom the intensely strong smell of ozone 
due to the brushing of the apparatus was undoubtedly irritating. I was therefore 
forced to ask for a “‘ repeat." | 

“ Is that the junior ? ” asked the Martian operator. 

“Хо,” Ireplied. ‘“‘ Thisis a representative of THE WIRELESS WoRLD. Why?” 

'* You do not seem able to read, and your sending is rotten," came the signals. 
“ You have not sent a proper time rush yet, although I have asked you several times. 
Please refer to paragraph 70 of Handbook, and send (B) position of the earth in 
convenient form, and (C) next port of call." 

At this point I took off the ‘phones and had a short consultation with the Pro- 
fessor. We were both very worried. It was quite evident that we could have ro 
communication with Mars unless we complied with regulations, and the details 
asked for were most difficult to obtain. Take forinstance, the next port of call. I 
suggested to the Professor that we should send “ Heaven," but he pointed out that 
in my case, at any rate, this would probably be inaccurate, and as the two of us were 
bound for different places, which would represent our respective next ports of call, 
we were in something of a dilemma. 

“ And what about the position of the earth in convenient form ? " I asked at 
length. 

“ Well, that is a matter of opinion," answered Professor барр. “ Sir Robert 
Ball says " Here the great scientist was interrupted by another fit of 
coughing. 

" Have one of these glycerine jujubes,”’ I said, producing a bag out of my pocket. 

At this point I regret to say the experiments suddenly terminated. It so 
happened that I was using an electrolytic detector containing nitric acid, and 
unfortunately one of the glycerine jujubes fell into the nitric acid, immediately 
forming nitro-glycerine, which ignited in the surrounding magnetic field. There 
was a violent explosion and I knew no more. 


A uniformed nurse near my bed was remarking that the mental case from the 
great explosion was showing a marked improvement, and after a great effort I 
managed to ask a question. 

“ Where is Professor барр? " I queried. 

“ I believe he is making good progress,” replied the nurse with an encouraging 
smile. “Не came down in Lincoln's Inn Fields." 

“ Where am I then ? " I asked in alarm. 

“This is Torquay General Hospital," answered tbe attendant. “ You came 
down on the beach outside. Now go to sleep арап!” 

] obeyed. 


An Outline of the Design of a Wireless 
Station 


By BERTRAM HOYLE, M.Sc.Tech., А.М.1.Е.Е., Lieut. R.N.V.R., 
H.M.S. “ Excellent," 1917. 


(Continued from page 50 of our April issue). 


THE connection between inductance and the battery of condensers is made 
as inductionless as possible by running thin copper strip bus bars, separated by 
sufficient micanite to withstand the p.d. between them.. In this way the strips 
can Бе run within $ in. of one another. 

I3. Primary Condenser К,.--К,--0:1248 mfd. It is best to split this up into 
sections. Thus when plate glass and sheet zinc are used a convenient form is an 
arrangement similar to an accumulator. Oil cooling forms one prominent feature, 
and also aids in suppressing brush discharges from the edges of the zinc electrodes 
over the plate glass. 

Moscichi tubular condensers are very efficient H.T. condensers, and owing to 
the special construction, whereby a very high dielectric stress is rendered safe, they 
occupy comparatively little room. A battery of plate-glass condensers is taken in 
the present example, as they form the standard British practice. 

Taking the S.I.C. of plate glass to be 5:6 and Г, max-=42,420 volts, let ¢= 
1:25 cms., the thickness of the glass. 


Then where N =total number of metal plates (there being E connected to 


one pole and N —1 to the other) 


and А --effective area of one face of metal, say 50 x 40 cms. 
— 2,000 cms.? of plate. 
Then (N — 1) _К (mfds.) x 4x .£. xg хто5 
m 2,000 х5:6  — 


-<157:5. 

бау N =157 active whole plates. 

Now for distribution: Assume fourteen container boxes; place twelve metal 
plates in each box (Nos. І to 13), and in the fourteenth box have about sixteen 
metal plates suitably arranged for adding a spare plate or two. 

The spare condenser battery units will be duplicates of the twelve plate boxes. 

[NorE.—When there are twelve metal plates in one box, there are only eleven 
active whole plates, so that in the above there are 


I3 XII =143 
1 х1б = 10 
Total 159 


equivalent active whole plates.] 
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This subdivision wastes sore glass as well as metal plate. because one surface 
becomes inactive; but this subdivision is necessary for cooling, and ease of replacing 
damaged sections. 

Probably in testing the value of L,K, finally, it would be found necessary to 
adjust L, somewhat ; due to the unavoidable inductance of the connections, and 
naccuracies in building up K,. 

Current flowing into the condenser battery is 407 amperes, and it is as well to 
notice what the actual plate currents and amperes per box amount to. 

There are eighty and seventy-nine plates in the batterv : 


Total current —407 amperes. 
Current per box —407/1,--29 amperes. 
4 Current per plate --407/ө--5:І amperes. 


This is pointed out to show how important it is not to cut the dimensions of 
each individual electrode lug too fine either in breadth or thickness of metal plate, 
and to make ample provision in the bus bars to each box for the current required. 

14. The Transmitting Кеу.--А consideration of the transformer primary current 
will make it evident that a high speed key cannot be inserted in that circuit ; since 
high-speed means lightness of moving parts, and the currents in that circuit are too 
large to be dealt with by light contacts. 

The high-tension side of the transformer carries only 2:8І amperes, so that ап 
air-blast double break key will work in that circuit provided that there is sufficient 
blast to blow out the arc rapidly. These keys are worked electromagnetically by 
current made and broken in the operating coils by means of punched tape, in an 
automatic sender, and by an ordinary hand-operated signalling key for hand 
sending. 

The automatic sending enables the speed to be pushed up to тоо words рег 
minute or more. For this speed the H.T. key must be very light, and the break 
poles must be provided with a strong air blast to blow out the arc. 

IS. Disc Discharger —This is a synchronous spark-gap, generally designed to 
have one stud per pole of the alternator and gives one spark per half period of the 
alternating current supply. 

Current is led to two heavy phosphor-bronze discs, which are slowly rotated 
through insulated shafts. These discs are fixed relative to one another, and are 
capable of rotating angularly about the disc as centre. 

The phase adjustment of these discs relatively to the studs on the main disc, 
regulates the energy of the discharge, by controlling the voltage at which the sparks 
can pass. 

The peripheral velocity is very high, and good cooling of the studs on the disc 
is obtained. "Very good illustrations of these discs have appeared from time to time 
in THE WIRELESS WORLD. 

16. High-Tension Transformcr.—lhere is nothing very special about this 
beyond the fact that the frequency (300) is much higher than that used in most 
commercial transformers. 

17. Protective Air Core Choke Сой5.--П an ordinary transformer be connected to 
a high-frequency oscillatory circuit without special protection, the end turns will 
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soon break down. This is due to the high frequency voltage applied to each ter- 
minal from the oscillatory circuit not being able to distribute itself over the whole 
transformer winding on account of the enormous inductance of the secondary 
circuit. It, therefore, piles up voltage on a few of the end turns, which, if not 
specially protected will break down. 
The simplest form of protection is afforded by connecting single layer air core 
inductive choke coils to each terminal. 
These coils must each have sufficient total inductance to take practically all 
the high-frequency wave front and keep it out of the transformer end turns. 
They generally have an inductance of the order of 20 x 106 cms. each. 
Using the inductance formula of Lorenz, and the tables of function “ О” given 
in the December, 1916, number by the author: L,=an?Q. 
Take No. 20 S.W.G. wire D.C.C., which in single layer coils will safely carry 
the three amperes secondary current necessary. 
Take n —600 turns. 
а —10 cm. radius. 
b —60 cms. axial length. 


From table: Q —5:733 for % =0'333 by interpolation between 5-684 and 5:832. 


2. L,=10 x (600)? x 5-733 
=20°61 x 10? cms. 
which is about correct. 
The absolute inductance not being required the AL correction is not applied. 
18. Secondary Oscillatory Circuit.—From the data of the station obtained so 
far it will be seen that 


І, =516,700 cms. К,=0:0049 ті. 
Г: км.-. =22,730 volts. И, пал. =185,500 volts. 
Is м. =71:65 amperes. І, max. =571 amperes. 
The aerial capacity and arrangement has already been disposed of in Para- 


graph 5. 

The aerial transmitting inductance will be divided into two portions, one fixed 
in value and coupled to the primary, the other variable and remote from the two 
coupling coils. 

Since the diameter of the primary is considerable, there is no need for the 
two circuits in coupling to be concentric and superimposed. 

(.) Fixed coil, coupled to primary : 

Again using Lorenz’s formula and the tables referred to for function “О” 
the requisite number and diameter of turns for a given inductance are found by 
trial and error. | 

Let the large coil be about 470,000 to 500,000 cms. inductance, the remainder, 
with slight overplus, being in the adjustable coil. 

Using the same stranding as before * /,, S.W.G. there will be 

55 =1938 cords, say 20. 

Circumference necessary =0:35 x 20 =7 cms. 
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Whence 4=2'23 cms. 


” Now this diameter is too small for the necessary stability of former, so 2/,; 
strand will be tried. 


This makes 47 cords necessary, and each cord occupying, say, 0:25 cms. the 
circumference will be 47 х0:25 —I1:75 cms. 

Whence diameter —3:74 cms., say d —3:75 cms. 

Dimensions of coil for the given inductance [say 480,000 cms.] : 


Take D —7:5, 4=3:75 7-050; let a — 100, b —120, n — 16. 
Then Y =1:666 and from table of function Q the value of Q by interpolation 
is 18:755. 


Е orf =0°5 the correction from table A is —:1363, and for я —16 the correc 


D 
tion from table B is + +2885. 
L,=an?Q 
=I00 x I6? x 18:755 
==480,000 cms. 


AL —4 v an(A +В) 
= 4nIOO x 16(0' 1522) 
— 53,120 cms. 
True L —476,880 cms., say 477,000 cms. 


This leaves 39,700 cms. over for the minimum amount to be put into the variable 
inductance. 

(ii.) Dimensions of the coil for the variable inductance [say, 55,000 cms.]: 

For this it is necessary to use copper tube [which for this current should have a 
diameter of at least 3:75 cms. with 2 mm. walls]. 

It is advisable to avoid sharp turns and also too thick a wall, both of which 
lead to excessive eddy currents and consequent heating. 

Let tube have d —3:75 cms., and spacing apart such that D -з5% cms., n —12, 
and breadth 0 —60 cms. 


35-99. .7. Q =13:589. 
А =0'2691. В —0:2753. 
ЗЫ L.—an?Q 


—30 x I44 X 13:589 =58,750 cins. 
AL —4 к an(A +В) 
—4 п 30 x I2(0:5444) =2,462 cms. 
True L-L,—AL 520,288 cms. 
Thus Д, can be varied from 477,000 cms. to 477,000 + 56,300 cms. or 533,300 cms. 
Using cms. and microfarads. 
А minimum —59:6 V La mn Ke 
—2,880 metres. 
à maximum —59:6 VL, mar. Ks 
— 3,045 metres. 
(To be continued.) 
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W AR-STRAIN 


EVEN those of us who pursue our avocations ashore feel at times the severity 
of the long-continued—though often sub-conscious—strain. The effect, therefore, 
upon the mentality of those actually engaged in the struggle must be many times 
more severe ; and some of the cases which from time to time come under the pur- 
view of the police courts are directly attributable thereto. Only the other day, 
a young man who had in pre-war days given no evidence of mental disease 
was indicted for the theft of a motor cycle. In the early days of the conflict he 
left the merchant service to become a wireless operator in the Royal Navy, and 
after being discharged for some technical offence, joined the Royal Flying Corps, 
in whose ranks he served his country against the Boches on the Western Front. 
On July 22nd, 1915, he was admitted to Netley Hospital, and within a month was 
sent home on sick leave, eventually having to be placed for a time in Menston Asylum. 
After an apparent recovery he went to work on munitions at Bradford, subsequently 
securing a post as wireless operator on a Liverpool ship. Whilst engaged in this 
latter capacity he married a girl after but four days’ acquaintance. He did not 
give satisfaction in his wireless job ; was discharged, and has lived at home ever 
since. The whole story came out in the police court, which he attended in a wireless 
operator's uniform. The magistrate found it extremely difficult to decide what 
ought to be done, and eventually remanded him to Armley, there to remain for the 
time being, under a doctor’s supervision. We understand that the marriage has 
been declared null and void on account of his mental condition. 


EN AVANT, LA SCIENCE! 


Our French allies have recently shuffled the cards as far as their War Ministry 
is concerned. M. Ribot has become the Premier and Secretary for Foreign Affairs, 
whilst the Ministry for War has fallen to M. Painlevé. The latter is an example 
of one of those rare cases in which scientific attainments have brought a man 
to the forefront in public affairs, As a child he was a mathematical prodigy, 
and when he wishes to indulge in his natural bent for humour he jokes 
mathematically—when he can find anyone sufficiently advanced in the subject to 
joke with. М. Painlevé initiated, under a former Ministry, the useful function 
of collecting and utilising scientific invention for war purposes, and his successes 
in this direction have been remarkable. It is naturally impossible to give 
particulars, the work bcing essentially secret; but French improvements т 
wireless telegraphy, in aircraft, in artillery, explosives and means for meeting 
Zeppelin attacks owe much to this Minister’s great technical knowledge and keen 
scientific brain. 


Among the Operators 


A .TORPEDOED HOSPITAL SHIP. 


AMONG the many dastardly deeds of 
the German submarines the torpedoing of 
the large hospital ship Asturias is one of the 
worst. This palatial vessel, which in peace 
time ran between Southampton and Buenos 
Ayres, carried two operators, Messrs. Harry 
White Taylor and Frank James Topp. 

Mr. Taylor is a Devonshire man, having 
been born at Newton Abbott 26 years ago. 
After being educated in his native town, he 
entered the services of the Great Western 
Railway Company, where he was employed 
for five years. His preliminary wireless 

OPERATOR H. W. TAYLOR. training was received at the British School 

of Telegraphy, Clapham Road, and in 

1013 he entered the Marconi's Company's London School. On appointment to 

the staff Mr. Taylor served upon the s.s. Drina, and later upon the s.s. San Lorenzo, 

s.s. Remuera and s.s. Moldavia. In July, 1915, he was appointed to the s.s. Mar- 

quette, which was torpedoed some two months later, and from which he fortunately 

escaped without injury. After carrying out some special duties, Mr. Taylor was 

appointed to the s.s. Asturias, only to be torpedoed for the second time. We are 

very pleased to say that both he and his assistant suffered no injury in this, his 
second experience of uncivilised warfare. 

The junior operator, Mr. Frank James Topp, is a Surrey man, his home being at 
Addlestone. But 18 years of age, he was educated at Bromley, Chertsey and 
Kingston-on-Thames, and was trained in wireless at the Marconi House School. The 
s.s. Asturtas was his first ship, and we congratulate him upon his fortunate escape. 


* * ж ж ж ж 


5.5. “ MENDI.” 


We һауе still to announce the loss of two other brave operators who gave up 
their lives at the post of duty. These are Messrs. Harold Mole, who was drowned 
in the sinking of the s.s. Mendi, and Ernest Marshall, who is missing and presumed 
to be drowned in the loss of another vessel. Mr. Mole, a Manchester man, was 
26 years of age, and was educated at Stockport. On leaving schoo] he took 
up a business position in Manchester, and later studied for wireless telegraphy 
at the Manchester Wireless Telegraph Training College, where he obtained his 
first-class certificate. Mr. Mole entered the Marconi House School in April, 1013, and 
in due course was appointed to the s.s. Corsican. After one trip on this vessel he 
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transferred to the s.s. Baltic, and later served 
on a number of other vessels. He was ap- 
pointed to the s.s. Mendi in October last, and 
lost his life when this vessel was sunk as a result 
of collision. We are sure our readers will join 
with us in expressing our heartfelt sympathy to 
Mr. Mole's relatives, and we trust that the 
fact that he, in common with those others 
whose names are mentioned on this page, 
died bravely at his post in the services of 
his country will afford some consolation. 
Operator Ernest Marshall, who also hailed 
from Manchester, was 26 years old. Educated 
in Manchester, he took up a clerical position on 
leaving school, and later studied at the City THE LATE OPERATOR H. MOLE. 
School of Telegraphy, Manchester. In January, 
1016, he entered the Marconi House 
School, and was appointed to the s.s. 
Malwa shortly afterwards. From this 
vessel he transferred to the s.s. Arabic, 
and then to the s.s. Shenandoah, which 
was mined and sunk last year. From 
this vessel Mr. Marshall fortunately escaped 
without injury, and then served for several 
trips on the s.s. Pretorian. On leaving 
the s.s. Pretorian he was appointed to 
another vessel, which was torpedoed and 
sunk in March. It is presumed that he 
was drowned when the vessel was lost. 
We are sure our readers will join with 
us in expressing sincere sympathy with 
THE LATE OPERATOR E. MARSHALL. his relatives in their time of trouble. 


Postmaster-General's Report. 


THE Annual Report of the Postmaster-General for the year ending March 31st, 
I916, has now been issued. The following passage deals with the position of wireless 
telegraphy :— 

“Тһе prohibition of the private use of wireless telegraphy has been maintained, 
“and effective measures to enforce this prohibition have been taken under the 
“ Defence of the Realm Regulations. АП existing private stations, except a few 
"required for Government work, have been dismantled, and the apparatus has 
“ been taken into post office custody for the period of the war. The use of the coast 
“stations for private radio-telegrams has been suspended until further notice. They 
“аге reserved for Government purposes and for the exchange of necessary messages 
“ between merchant ships and the owners or agents.” 


The lron Ring 


A Story of Life at the Front. 


TowARDs midnight the huge howitzer column pants down the pavé. The night 
is inky. Cimmerian almost. Nothing can be heard above the roar of the tractor 
motors and the thunderous clank and rumble of the massive caterpillar wheels on 
the granite cobbles. Not a light shows, and a shiver passes down your spine as you 
wonder what would happen were you to slip beneath these relentless hurrying 
wheels. So far twelve tractors have passed with their trails in tow, each trail 
carrying its part of the mammoth howitzer. Occasionally you hear a shout just 
audible above the crashing jumble of noise. 

Ahead on the horizon a shimmering borealis of fire quivers, where the doughty 
Rhine defence fortress of Z is holding up our brigades with an impassable barrier 
of iron. The mammoth piece is the reply. She goes one better even than the 
largest Skoda production in range, calibre and weight of metal, and our gunnery 
experts are on tenterhooks to see how she behaves when pitted against the massive 
concrete bastions of the fortress head. | 

Her twin sister is heading for the aurora by another way—from the south— 
she’ll perhaps be up in time to compete with the one which is now clanking and 
clattering into the night like some gigantic rattlesnake, towards the wing of flame 
which lifts and falls like the wing of some beautiful night moth. Yet how very 
different. Violet mostly, but streaked with ruby and emerald at times. Cordite, 
lyddite, T.N.T. and other compounds known perhaps to a handful of experts. 

If things were quiet the frenzied drumming of the guns would be heard—now 
like the sound of some mighty throbbing motor, now dying, and again rising in à 
swift crescendo of thudding thunder. 

The darkness shrouds the long creaking string of tractors. When dawn comes 
the sun will find them “© parked ” by the roadside, under huge tarpaulins splashed 
with green, black, orange and crimson in quaint cubist patches. 

A few hundred feet overhead they appear to blur and blend into huge smudges 
which harmonise with grass, earth and tree,—so airmen will tell you. 

Through the night the column rumbles swiftly—onward through villages and 
towns—-desolate and stark. Everywhere the odour of plaster, brick and burning 
wood and the nauseating fumes of explosives. At intervals screened lights can be 
noticed in the ruins, and in the roadway outside one building, larger than its neigh- 
bours, a long line of throbbing cars stand, and from these stretcher-bearers 
are gently transporting the stretchers with their sobbing burdens. Above 
the porch two white lights gleam—the Red Cross night signal lights, and flapping 
gently against the blackened brickwork you notice the tips of flags—the red-crossed 
white and the Jack hung horizontally. 

Each house has its occupants—corps headquarters have been established here. 
One has been converted into a temporary signal office, and you notice perspiring 
operators working their instruments on the counters of what three weeks ago was 
the village baker’s shop. 
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Two buildings further along two three-ton lorries are disgorging mail sacks by 
tens, and inside in guttering candle light you see the field sorter in his element. 

And so the column clatters onward—the howitzer’s emplacement has been 
fixed for her some ten kilometres further on—just behind a smallish knoll two fields 
distance from the pavé. Gradually the night begins to grey, and the column pull 
in one byone to the right of the roadway—further movement would be dangerous, 
as asingle prowling Aviatik running the gauntlet of the anti-aircraft guns further 
up might upset the most carefully laid plans. No mistake must be made. Number 
one tractor with her trail already looks as 34 she were rather a biggish wagon with 
perhaps a load of hay under her grotesque covering. Soon the column is snugged 
down, and the weary drivers and gun crew are sleeping—they lie down as they 
stand, and drop off one by one—till the only wide awake members are the sentries 
and the corporal of the guard. Lighter traffic streams past with a continuous roar 
—sometimes it even drowns the devilish chorus out there in front. Just over the 
fields you can get a glimpse of the hurricane barrage from the Z fort falling some 
six kilometres off, like some mighty mottled surf breakíng on a bleak grey beach. 
Bursts of white, black; yellow, sepia, and sometimes green, all mingling and hanging 
low on the tortured field and fallow. Іп that bit of а valley—its worst, perhaps— 
it never seems to lift, and nothing living could possibly brave it. A barrier of iron 
truly. The only way is to crack these massive concrete buttresses and smash guns, 
gunners and concrete into a ghastly jelly—not till the cupolas are pierced can we 
make headway. This time next week ?—you wonder. The sun gradually climbs 
up into the heavens, aircraft become active, and a few duels of the real aviation 
story type are witnessed. А fast enemy scout creates a diversion by dodging the 
shells of the three guns concentrated on him, comes dangerously near the “ parked ” 
column and then, after circling a few times, begins to alternately stand on his head, 
then on his tail, for the benefit of his spectators, you decide. A fast scout with the 
regulation blue-white-red “ target ” on his underside suddenly emerges from a cloud 
bank and streaks towards the black-crossed enemy scout. Both machine guns 
rattle—nothing happens ; both craft still aloft—the enemy still continues his fancy 
work, and then suddenly like a swallow he flashes towards his opponent, rises and 
clears him, and with his throttle full open, he suddenly swirls round and heads for 
his own lines. The ''targeted " craft draws off with a parting rat-a-tat. Тһе 
anti-aircraft artillery open out, and the sky is again dotted with little fleecy puffs. 
And so the day wears on. Some enemy machines fall—some in flames and others 
revolving slowly and helplessly like paper windmills. Some of our machines fall, 
too, one with her tail blown off, another with her engine blown out by a direct hit 
from an enemy *' 77.” 

All through the day the hell chorus in front goes on—the surf of metal is still 
breaking out there. 

Our advanced patrols are just outside the ring, lying in hedgerows, sheds and 
ditches. Occasionally a splinter crashes down on a steel helmet, and another silent 
burden is carried in to the main body which lies hidden in field and ditch some half 
mile further back. Тһе men lie prone mostly, their drab clothing mud-caked and 
sodden. 

In a small plantation just behind them a brigade of cavalry is lying—-horses 
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picketed and off saddled, but everything is ready for a smart '' pack-up." Light 
artillery is in position everywhere. From the windows of ruined cottages the 
impudent snouts of eighteen-pounders protrude—but they seldom fire. It would 
be almost like the schoolboy simile of trying to sink a Dreadnought with a peashooter. 
Medium-heavy and heavy artillery are dug in too—mostly screened with branches 
and greenery, and some in the open on '' dead " ground, where the Z fort observation 
officers’ glasses, prismatics and range finders are rendered useless by friendly knolls 
and rises in the ground. Aviatiks and Rumplers, however, seldom escape a flash 
or a smoke puff, and the guns usually cease firing when enemy aircraft appear. 
Théy open out again directly the plane is driven off. But the firing is desultory, 
slow and disappointing—everybody's waiting for the big howitzer to commence her 
“shoot " and speculating on her chances against the citadel away across the valley 
there. Willit be another Namur or Liége, or will the Z's mighty cupolas resist even 
these huge projectiles. 

Some of the outposts on the higher ground are congratulating themselves on 
the excellent view they'll get of the coming “strafe,” and the men are straining 
their ears for the dull boom and the tremor of the ground which will tell them she's 
fired. Rumours flit from detachment to detachment, and the general impression 
is “ To-morrow "—' Dawn." You hear these words whispered from one steel- 
helmeted group to another. 

Noon comes and the aircraft activity slackens, a low ground mist has begun to 
wreathe itself over the fields and valley, and observation is difficult. 

Gradually the afternoon wears on, and soon the shadows begin to soften and 
dusk creeps over the face of the land. Soon it is dark. Back a few kilometres on 
the pavé the long sleeping line of tractors suddenly begin to purr and throb. Sud- 
denly you hear a series of shouts, and the long line of tractors and trails seems to 
give itself a final shake and rumbles slowly forward. Soon the column is under 
way, and the cobbles and poplars are trembling as the column gets into its stride. 

The gun must be in position, and her “ shoot " begun by dawn. 

Soon the column is hurrying forward at its best speed. Hurrying onwards as 
it's been doing nightly for the past week, like some nocturnal cave monster. The 
emplacement is not far distant now—just another kilometre—you hear someone 
shouting above the thunder of noise. 

Soon the halting place is reached, and the column leaves the cobbles and at last 
halts on the rising ground to the right of the roadway. Somehow it reminds you 
of the circus which came yearly to the old town at home with its long procession of 
wagons—in the night usually—and set up all its gaudy tents and tinsel before light. 
One night, plodding home, you had seen it arriving ; and somehow the howitzer 
column brings it all back to you. 

Meanwhile shadowy figures flit fron. wagon to wagon, and the noise of hammer- 
ing, ratchets, and the creak of block and tackle blends with the louder rolling of the 
artillery. 

All through the night the work proceeds till the constellations wane and the 
eastern horizon greys. Dawn. 

You look round and see the mammoth piece assembled and ready for action- 
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squatting on the rise like some giant dumpy toad—her nose pointing heavenward 
and to the east. | 

А few hundred yards behind the tractors are “ parked ” in a row, looking vague 
and shadowy in the uncertain light. | 

А few gunners are hurriedly giving the gun its final overhaul. Suddenly there 
is a sharp command and the gunners double away from the gun and go “ to earth ” 
in a smallish pit almost five hundred yards in the rear. There are other figures in 
the pit too, and one has a field 'phone strapped to his head. From the pit a species 
of armoured cable leads to the gun, where it disappears. To the right, running from 
the pit, there is a second cable, and you follow it to find where it leads. Suddenly 
you stumble on a tiny tent, and peering inside you discover the howitzer’s wireless 
station. Here the signals from the observing plane are received and relayed by 
‘phone to the men in the pit. You look upward, and suddenly you pick out a two- 
seater biplane, the first rays of the sun glinting on his underside and transforming 
him into the semblance of some dainty silver dragon fly. His altimeter must be 
registering five thousand feet, you decide. Suddenly the operator in the tent holds 
a warning hand for silence. '' Stand Бу,” he jerks, and an answering whirr comes 
from the pit. Then follows a pause—a silence of perhaps ten minutes. Then 
* Ready "—the observing plane is now almost over the fort, and he's having a rough 
time with the black and brownish enemy shrapnel which is dotting the grey sky 
above and below him. Then, with unexpected suddenness the operator jerks out 
the word “ Fire "—again the answering whirr, and next second there is a vivid 
greenish stab from the howitzer, and simultaneously with it the heavens seem to 
tumble about your ears as the giant shell goes booming eastward ; you can hear 
the projectile hurtling heavenward on its climb with a hissing noise suggestive of 
white-hot steel plunged in oil. 

Out on the ridges the expectant patrols have just heard the deep boom, and all 
eves are fixed on the distant slope, fir clad in places, but appearing more like a 
brownish grey smudge, which looks just an ordinary piece of ground and not a 
cunning seriés of mighty man-made domes bristling with long-range pieces of all 
calibres. They've heard the shell go shrieking high overhead, and everyone has 
almost stopped breathing. Then the sound ot the shell is lost in the crashing of 
the barrage, which has never lifted—not for the veriest fraction of a second. Sud- 
denly there is a tremor and nothing more ; you count—one, two—then, your eyes 
still on, the distant ridge, you suddenly” see a vast black oily tree of smoke shoot 
out of nothingness like some tall wizard poplar, and again a tremor—bigger than the 
last— then, rolling across the valley mists, you hear the deep cracking cough of the 
bursting projectile. The smoke billows out in dense swirling wreaths and 
slowly drifts away. Itclears—yet the ridgeseems to be unaltered—it appears to be 
just the identical brownish grey piece of land. Then in a flash you notice the iron 
ring has gaps in it—wide gaps. Then with dramatical swiftness the barrage lifts, 
stops entirely, and the shell smoke out in front thins. Then suddenly there is a 
queer sound—a sound which every ditch, spinney and hedgerow takes up—a frenzied 
cheering and shouts of “ Look, look." Everybody is pointing Z-wards, апа 
straining your eyes you pick out a patch of white on the ridge fluttering to the 
top of what must be a flagstaff, you decide. You can't see the staff, but it must 
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have somehow survived the awful concussion. There must be human beings 
alive in the fort or the remnant of it. 

The infantry are already swinging across the valley in extended order—cautiously. 
Then cantering up behind you notice small groups of horsemen which pass through 
the Jines of infantry and move swiftly on in their van. Behind them—artillery. 

At last the distant ridge is gained, and the cavalry officers are confronted with 
a vast crater, the sides of which are ragged with huge boulders of broken concrete, 
twisted metal and splashes of crimson, and other things. Suddenly they are con- 
fronted by a haggard handful of grey-clad men, who emerge from a gallery leading 
into the yawning pit and clamber slowly and painfully to the top, when they fall, 
mostly overcome by concussion and the fumes of the giant projectile. A few remain 
standing, and one, a smart and soldier-like middle-aged man with the artillery 
facings and badges of a captain discernible on his grimy uniform, steps forward 
and tenders the surrender of the fortress. 

Meanwhile the main body is swarming eastward, and the crackling of rifle and 
machine-gun fire is again picked up as our patrols establish touch with the enemy 
detachments east of the fallen citadel. 

The wireless station at the howitzer’s emplacement is being packed and dis- 
mantled. A grimy gunner is lending а hand—"' Not such а bad ‘shoot,’ Sparks, 
after all.” 
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_ The Rotary Converter 


By H. E. PENROSE. 

Еком the mass of facts and complicated reactions with which one is confronted 
when considering the probable action of the (inverted) rotary converter (singe 
winding type as used with the Marconi Company's standard 11-kw. set), the points 
which at first stand out most clearly are :— 

(i) The wave of alternating E.M.F. produced at the slip rings appears to approxi- 
mately follow the Sine law. 

(ii) That this alternating E.M.F. is due to the variations of potential difference 
between certain selected armature coils to which the slip rings are attached by 
tappings. 

(11) This potential difference at any instant of time during one revolution is 
due to the relative position of those armature cous bearing the tappings to the D.C. 
brushes, together with the direction and values of the B.E.M.F s at that instant. 

(iv) If D.C. is supplied to the commutator А.С. may be taken from the slip 
lings. 

(v) If A.C. is supplied to the slip rings, and the armature run up to the necessary 
speed by using a prime mover, the machine will run as a synchronous motor, and 
D.C. may be taken from the commutator. 

(vi) If the machine be driven by a prime mover, D.C. may be taken from the 
commutator and A.C. from the slip rings at one and the same time. 

The first conclusion arrived at is that relative motion is necessary in order to 
secure a varying difference of potential between two points on a circuit through 
which a steady current is flowing. This may be shown by a brief consideration of 
the potentiometer (see Fig. т). 

Let A and B represent the two variable arms of a potentiometer, then if A and 
B rest on the same point anywhere along DE, V does not register, because there is 
no difference of potential between its terminals, AB. 

Let AB rest on C, which is a point along DE such that the voltage drop along 
ЕС is equal to that along CD. V then registers no difference of potential. 

Now let the arms, AB, be moved in diametrically opposite directions along 
CE, CD, such that A moves towards D and B 
towards C. Ignoring the voltage drop along 
FE, DG, V registers a gradually rising P.D. 


from zero at C to a maximum value, when the / M 

< \ 
arms, A and B, are at D and E respectively. D y А В, XE 
This potential difference may be made to fall to А м 


zero by bringing A and B back to C, and by 
continuing the motion of A towards Е, and В 
towards D, V may be caused to register a maxi- es | f 
mum P.D. acting in the opposite direction, which 

again falls to zero on reducing А and B to C once FIG. I. 
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more. Thus V shows that опе cycle of alternating E.M.F. is produced by the 
following simultaneous series of motions of AB along DE. 


x A to D, B to E. 
A and В back to С. 
B continues its motion to AD and A towards 
Е. 
Y A and B back to C. 


This may be represented graphically, as in 
FIG. 2. Fig. 2, where XY, the maximum value, represents 
practically the full P.D. between GF. 
Fig. 3 shows a further application of this principle. 
Let the copper ring, CDEF, be capable of rotation about its centre, and let the 
fixed brushes, В,, В,, Bs, By, rest upon it in such a manner that the four equal and 
parallel circuits, CDEF, are created in the ring as follows :— 


Circuit C — B, to B, 


» D = Во В, 
‚у Е = В, to B, 
Ер Ғ = В, to B, 


Then it should be seen that if the fixed points, AB, are situated at an angle of 90° 
apart and joined to a voltm eter, V (which is also capable of rotation on the common 
centre), V will register the varying potential difference between AB as their position 
relative to the fixed brushes changes on rotation of the copper ring. Furthermore, 
it can be shown that one complete revolution of the copper ring causes the volt- 
meter to register two complete cycles of alternating E.M.F. 

Presuming the battery to be supplying an E.M.F. of то volts, it becomes obvious 
that the P.D. falls from maximum to zero through each of the four parallel circuits, 
and therefore points of equi-potential can be found on C, D, E and F. Again, 
because the current and resistance are equal in each of the four circuits, the point 
midway between B, В, on С must be equi-potential to the corresponding points on 
D, E and F, wherefore if Y on F be 
joined to А on C, and X on E be joined 
to B on D, because all four points are 
at the same potential, V must beat zero. 

Now consider what happens when 
the copper ring with its tappings, AY, 
' BX, is rotated in a clockwise direction. 
It becomes evident that the voltage 
drop between B,A YB, diminishes, 
whereas the drop between B,X B,B 
increases, wherefore V registers a 
gradually increasing Р.О. between АУ 
and ВХ, resulting in gradually in- 
creasing currents through the voltmeter 
from circuits C and F to circuits Dand Е. 
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The following points should now become clear :— 

(i) During the whole of one complete revolution the potential of the point A 
is always the same as that of У, and the potential of В always equal to that of Х. 

A is in parallel with Y. B is in parallel with X. 

(ii) The maximum Р.О. between the points A Y BX exists when directly under 
the brushes. 

(iii) The minimum (zero) Р.О. exists when midway between the brushes. АП 
points are then equi-potential. 

(iv) In a complete revolution each tapping passes through four current paths. 

(v) Each path produces one alternation. 

(vi) The number of cycles produced per revolution depends upon the number 
of paths through which the tappings are rotated—1.e., 4 paths=4 alternations = 
2 cycles, etc. 

(vii) The same effect could be produced by— 

(а) Rotating the brushes round the ring. 
(b) Sliding the tappings and voltmeter round on the ring. 

(viii) The angle at which the tappings are taken must depend upon the number 
of paths through which they are rotated—z.e., 

360? 


~- = 180° 


2 paths : 


60? 
4 paths E --00 


9) 


о 


6 
8 paths : А =45° 


Now, it is a well-known fact that the armature winding of а motor can be 
opened out to form one large complete ring (see Fig. 4). Hence it becomes evident 
that if a motor armature winding be tapped at points a certain number of degrees 
apart in accordance with the number of paths through it, and the winding rotated, 
say, by hand, on D.C. being applied to the commutator, the potential difference 
between the coils bearing the tappings varies both in direction and value as their 
position relative to the brushes changes during each complete revolution, wherefore 


FIG. 4. 
the potential between the tappings themselves must vary in unison with that which 
exists between the coils to which they are attached. 

(To be continued.) 
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PERHAPS the most important event in the radio field this year has been the 
hearings held before the Congressional Committee on the Merchant Marine and 
Fisheries, which considered the Bill entitled “ An Act to Regulate Radio Communi- 
cation,” introduced in both Houses of Congress. The hearings were held during the 
month of January. 

Not only were the provisions of the Bill opposed by the important commercial 
wireless organisations in this country, but such scientists as Professor Pupin of 
Columbia University and Professor Kennelly of Harvard University appeared in 
person and protested vigorously against the enactment of the proposed Bill into law. 
These gentlemen, as well as others, showed conclusively that Government ownership 
of wireless communication would effectively retard development in this important 
art of communication. Professor Kennelly is past-president of the Institute of 
Radio Engineers and Professor Pupin is its present President. 

The Congressional Committee did not report on the hearings, and as the sessions 
of Congress have ended, no action on the matter has been taken. It is probable, of 
course, that the Bill may be presented at the next session of Congress ; but, if it is, 
I do not believe that the opposition to such a Bill will be any the less strenuous. 

At a meeting of the Institute of Radio Engineers, held on March 7th, 1917, two 
papers were presented—one by Professor Edward W. Washburn of the University 
of Illinois, entitled “Тһе Determination of the Audibility Current of a Telephone 
Receiver with the Aid of the Wheatstone Bridge." This paper dealt with a method 
of determining the audibility current of a telephone receiver using a Wheatstone 
bridge with the telephone as indicator. This method differs from the usual shunted 
telephone method which determines audibility voltage. The paper also described a 
method whereby an estimated percentage of accuracy can be secured if the telephone 
resistance and impedance are only very approximately known. 

The second paper, by Mr. Ellery W. Stone, discussed “ Experiments with 
Impulse Excitation.” In this paper Mr. Stone treats the distinction between 
“Impulse Excitation " and “ Beat Excitation,” and considers broadly the condi- 
tions under which each of these is brought about. In connection with a type of 
‘‘ Impulse excitation ” transmitter the writer also considered the effect of a hydrogen 
atmosphere in the gap, the construction of the necessarily closely inductive coupler 
between spark-gap circuit and antenna circuit, the effect of gap separation and 
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“wandering " of the spark, and the effect of the tone circuit shunted around the 
бар. 

I had the honour of attending a dinner given by the Washington section of the 
Institute of Radio Engineers to its Chairman, Brigadier-General Geo. O. Squier, 
head of the Signal Corps of the United States Army. The dinner was well attended 
by radio engineers in civil and government life, and a splendid address was made by 
the General dealing with the subject of radio. General Squier is one of the most 
prominent United States members of our profession, and will be recalled as repre- 
senting the United States Government as an attaché for some time in England 


DAVID SARNOFF. 


Oscillatory Discharges 


Ten little coulombs looking jolly fine, 
One was discharged, and then there were nine. 


Nine little coulombs made to oscillate, 
One jumped a spark gap, and then there were eight. 


Eight little coulombs sent off to heaven, 
One became earthed, and then there were seven. 


Seven little coulombs playing funny tricks, 
One strained the ether, and then there were six. 


Six little coulombs looking quite alive, 
One got damped, and then there were five. 


Five little coulombs feeling somewhat sore, 
One got resisted, and then there were four. 


Four little coulombs in a battery, 
Someone switched the current on, and then there were three. 


Three little coulombs wondering what to do, 
One got polarised, then there were two. 


Two little coulombs, after all this fun, 
One caught hysteresis, and then there was one. 


One little coulomb feeling rather glum, 


He was short-circuited, then there was none. 
К. C. D. 


Instructional Article 


NEW SERIES (No. 2). 


EDITORIAL NOTE.—In the opening number of the new volume we com- 
menced a new series of valuable instructional articles dealing with Alternating 
Current Working. These articles, of which the present 1s the second, are being 
specially prepared by a wireless expert for wireless students, and will be found to be 
of great value to all who are interested in wireless telegraphy, either from the theoretical 
or practical point of view. They will also show the practical application of the 
instruction in mathematics given in the previous volume. 


POWER CURVES. 

5. In a continuous current circuit working under steady conditions the 
rate at which energy is being expended is given by the product of the current 
and electro-motive force. If the current be in ampéres and the E.M.F. in volts 
the product will be the energy in watts expended in the circuit or the power pro- 
duced by the dynamo, battery, etc., which supplies it. 

We will now consider the power in an alternating current circuit. There are 
two cases to discuss when considering the power of an alternating current circuit : 

(A) when current and voltage are in phase, 
(B) ээ 99 ээ 99 » out of phase 


—that is, when the current lags behind or leads the voltage. 

6 (A). Power when current and voltage аге іп phase.—If the values of ап 
alternating current and Е.М.Г. are plotted to scale we obtain the curves shown 
in Fig. 8. 

The curves may be considered to be divided up into a large number of sections, 
each section representing an equal small interval of time, such that the current 
and voltage for any section may approximately be considered to be constant for 
that interval. | 

If the values of current and voltage be multiplied together the product will 
give the power in the circuit for that interval of time, and by completing the process 
for the whole curve a power curve for the circuit will be obtained. 

It will be observed that current and voltage are both positive or both negative 
together; therefore the product is always positive. The curve for 180° to 360° 
must be drawn on the positive side of zero. 

In the example shown the maximum value of the E.M.F. is 1o and the 
maximum value of the current 5. The maximum value of the power curve is, 
therefore, 

5 X10 —50 watts. 

The average value of the power curve can be obtained from considerations 
similar to those by which the average value of current and voltage curves are 
obtained. 

50 


2-25 watts (sce Article I.). 


*. average value = IV, = 
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sod the previous article it was 
shown that the virtual value of an 


alternating current = ах value 
у 2 
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Multiplying e, and C, 
—7:071...X53:535... 
=24`999... watts. 

which agrees with the figure obtained 
from the curves. | 

Therefore the average power of 
an alternating current circuit when 
current and voltage are in phase 

=W IB xC, 

Instruments have been designed 
(called wattmeters) by which the 
power in a circuit can be directly 
measured. If one be connected with 
an alternating current ammeter and 
voltmeter in a circuit, then, since the 
ammeter and voltmeter would indi- FIG. 8. 
cate virtual ampères and virtual 
volts, the wattmeter would indicate the product of these two readings. 

7 (B). Current and E.M.F. out of Phase.— (a) In Fig. 9 the voltage curve riscs 
to a maximum value before the current curve. This means that the current lags 
behind the voltage or is out of phase and obtains its maximum value after the 
voltage. In the diagram shown the current lags behind the voltage by 30°, or the 
current starts 30° after the voltage. 

Proceed to calculate the values of the power curve at various angles over the 
complete cycle. For 30° the power curve is on the negative side of the axis, 
Then for 150° the power curve 15 on the positive side. Continuing as before we 
obtain another curve on the negative side and another curve on the positive side. 

From the curve it is seen that the maximum positive power is 46:61 watts 
and the maximum negative power is 3:34 watts. Now the negative power is 
power given out by the circuit to the generator. Therefore the mean power 
available for useful work is the algebraic sum of the positive and negative power 
over a given time: 
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But in section 7 (a) it is shown that the available power in the circuit is the 


Proceeding as before to plot the power curves we find that two are obtained 
9. The sine law equations for the Е.М.Ғ. and current when there is a difference 


on the positive side of the axis and two on the negative side. 


point of the power curve on the positive side is 24:95. 
Now the maximum point of the power curve on the negative side is 


8 (b). Current and Voltage 90 deg. out of Phase.—In Diagram то the current 


and voltage curves are drawn with the current lagging behind the voltage by 
90°, that is when the voltage is o the current is a maximum and when the voltage 


15 a maximum the current is o. 
algebraic sum of the positive power and the ne 
Therefore the available power 
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10. Power Factor.—From the 


„=E, C, cos à it will be seen that 


7 
а 


formula for the mean power in a circuit И 


Now 


multiplying E, C, by a factor less than r results in less power in a circuit. 


the product E, C, is known as the apparent watts, and if a wattmcter is connected 


in the circuit then its reading is termed the true watts. 


Therefore it will be seen 


that when current and voltage are out of phase the true watts must be less than 


the apparent watts. 


The factor which converts apparent watts into true watts is known as the 


power factor and is equal to cos А. 
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апа wattmeter indicate тг amperes, 


Example.—If an ammeter, voltmeter, 
70 volts, and 700 watts respectively, what is the power factor ? 


бое 700. 209 
70 XII 


Power factor 


779 


3909: 


11. Idle Current.—In an alternating current circuit when the current either 
lags behind or leads the E.M.F. the current can be considered to consist of two 


currents, one in phase with the E.M.F. and one at 9o? with it, or in quadrature 


with it. 


In a similar manner the electromotive force may be considered to consist of 


two E.M.F.'s, one in phase with the current and one at 9o* to it. 
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A vector diagram * сап, therefore, be constructed as in Fig. іі. In construct- 
ing vector diagrams it does not matter whether maximum values ог R.M.S. values 
are used, but it is usual to use R.M.S. values. 

In the diagram PV represents the voltage and PQ the current lagging behind 
the voltage by 4. 


Now, from the formula 
Way Emax. Cmax. COS А 
Eco COS A, 
we have C cos А in phase with Е and C cos (90? — A) or C sin A at right angles 
to E. 
The projection of РО on PV=C cos A, and the projection of PQ оп 
PS=C sin A. Since the current PR is in step with the voltage PV, the power 
=PVxPR 
=PV x PQ xcos А. 
Since the current PS is 90° out of phase the power 
= Ру x PS xcos 90° =o. 


х. тах. 


Therefore, as current С 
sin А (PS) does no work, it is 
known as the idle component 
or the wattless component. 

The current С cos д (РК) 
is known as the power or 
watt component. 

When the current lags, 
as when inductance 15 in the 
circuit, the idle component 15 
generally known as the mage 
netising current, as it is this 
current which produces the 
magnetic field on which the 
E.M.F. of self-inductance de- 
pends. 

If the current leads, as 
when capacity is present in 
the circuit, then the idle 
component is known as the 
charging current. 


———— — = ЕЕ , —— 


* See Instructional Article, April 1916. 


Correction. 


In last month's Instructional Article, p. 64, for “ When the Е.М.Е. is à 
' read ‘ When the ЕМ.Е. is a minimum and a maximum." On same 
sin 8, read C=C sin б. 


maximum ' 
page, for Е «C 
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“THE HORNETS: TALES OF THE AIR.” By “ Hermes.” London: Eveleigh 
Nash Company, Ltd. 3s. 6d. 


This collection of tales of the air—some founded on fact, others not, but all good 
stories—makes some of the best reading it has been our pleasure to come across. 
There must be few people who have not been stirred by the brilliant deeds of our 
air service, both military and naval. Неге, in England, the gallant actions of the 
Zeppelin destroyers have aroused enthusiasm and called forth praise as unstinted as 
it has been well merited. The intensely dramatic sight of a flaming Zeppelin tearing 
to earth like some gigantic live coal has brought home even to the most unimaginative 
the daring of the splendid young men in the most wonderful arm of our defences ; 
but it must not be forgotten that brave and daring deeds by the score are performed 
every day above the fighting line, whether it be in Flanders, on the Russian Front, 
in the Balkans, or on the arid plains of Mesopotamia. 


This book of “ flying " stories will do much to make those who perforce must 
stay at home realise the true spirit of the air and the great romance of wartime 
aviation. The first of the tales entitled “ Ante Bellum " gives a graphic description 
of an aerodrome and its personnel “ оп а dewy morning towards the end of July, 
1914.’ It is with a pleasurable feeling that the author is intimately acquainted 
with the service of which he writes that one peruses these opening pages, which tell 
of the humours and little worries of the early hours. We learn how the senior 
instructor is in the habit of referring to the pupils as the “ Ham-handed Heroes ” 
“оп account of their preliminary extreme clumsiness and heavy-handed method of 
working the controls of the aeroplane they were learning to fly." We see in our 
mind’s eye a group of young officers bandying jokes whilst the mechanics, busy as 
bees in a hive, take out from their snug sheds the machines in which the pupils are to 
fly. As time passes, one by one the machines rise in the air, under the watching 
eye of the instructor whose great responsibility is perhaps not always recognised by 
those with whom he works. New machines are tested, a visitor arrives from another 
aerodrome and other events make up a crowded day. At the close of the chapter we 
are presented with a little scene at the Mess when, after the customary toast— 
" Gentlemen: The King," the servants are ordered out, and the Commander, іп a 
manner curt and stern, announces : “ I have received a message from the Commander- 
in-Chief that we are on the point of declaring war with Germany. To-morrow at 
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daybreak all officers will fly to their war stations, irrespective of the weather. You 
will all report when machines are ready to me at midnight. My secretary will after- 
wards bring each of you your individual instructions.”’ 

Other stories tell of bombing expeditions, of an unnamed and unsung Zeppelin 
destroyer, and of the various activities of the flying service. Here and there we get 
a glimpse of wireless, one of the best accounts of this useful means of communication 
appearing under the title of “ Guns and Duns." It is to be regretted that in more 
than one story Hermes makes the wireless telegraphist talk after the manner of an 
East End coster, a form of snobbery which we had hoped was dead. Since the 
flying services contain some of the flower of British manhood and all classes are to be 
found in practically all ranks, we must abandon the old idea that anyone below a 
commissioned rank is “ not a gentleman.” 


* ж ж ж ж ж 


“ ELECTRICITY AND THE Мотов Cam." (Second edition.) Ву Е. Н. Hutton. 

London: Iliffe & Sons, Ltd. 2s. Od. net. | 

The increasingly important part played by electricity in modern motor-cars, 
and the desire of many motorists to understand thoroughly the use and construction 
of all the devices in their cars, has created a considerable demand for the type of book 
now before us. The handy little volume, which has been specially written for the 
amateur motorist, deals with accumulators, ignition, magnetos, lighting systems, 
starting motors, and, in fact, every application of electricity to motor-cars, not 
excluding electrical vehicles themselves and electrical transmission. 

In the opening chapters considerable attention is paid to the first principles, and, 
incidentally, we are introduced to one of the best schoolboy “ howlers " we have seen. 
In an examination paper a schoolboy was once asked to describe the different kinds 
сі magnets and his answer was: ''There are two kinds of magnets, natural and 
“ artificial—the former are made by God, and the latter are made by man; the 
“latter are the best." 

Even this amount of knowledge about magnetism is uncommon, says the writer 
of the book, who then goes on to describe the elementary principles of magnetism 
and their application to electrical devices on the motor-car. A special word of praise 
must be given to the clear diagrams and illustrations, and a number of excellent 
British magnetos which have now replaced those imported from Germany prior to 
the war are clearly described. 

In the chapter entitled “ Points about Ignition " many welcome and useful 
hints are given, and throughout the volume the author keeps clearly before him the 
needs of the average motorist who wishes to make the best of his car. This book 
should prove of great value, not only to practical motorists but to all who are interested 
in the mechanical side of motoring. 


) 


* * * * ж * 


““ MAP OF THE WIRELESS STATIONS OF THE WORLD.” London: The Wireless Press, 
Ltd. 15. 6d. net. 
Every wireless enthusiast needs a map of the wireless stations of the world, and 
a great success mav be prophesied for this map, which is now published in a much 
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improved form, mounted on strong linen, and made to fold between convenient 
covers in such a way that it can be easily inserted in the pocket. | 

А particularly noteworthy feature of this edition is that the coast stations open to 
ship and shore communication are shown іп red, other land stations not available 
for this service being printed in black. In order that the whole span of the Pacific 
may be clearly shown, the Australasian Continent is duplicated, an improvement 
particularly welcome in view of recent developments in trans-Pacific wireless. Other 
valuable features are the indication of the main shipping routes with distances 
between the chief ports clearly marked, and the insertion of smaller sectional maps 
to show the wireless stations in congested areas, such as around the shores of Great 
Britain and the United States. It is interesting to note that no less than eight 
hundred stations figure on this new map which has been revised to December 315%, 
1016. Е 
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“ THE SHIPPING WORLD YEAR Book." Edited by Evan Rowland Jones. London: 
'* The Shipping World ” Offices. 1917. 105. net. 


The thirty-first edition of this valuable annual has duly made its appearance, 
and the publishers are to be congratulated on maintaining the high standard previously 
achieved. А large number of changes and additions have been made to the volume, 
for, as the Editor states in the preface, “іп no single branch of industry has the 
“ application of State control effected so great a revolution as in the shipping trade.”’ 

The section of the volume devoted to a Port and Harbour Directory of the 
British Isles, the Oversea Dominions and foreign countries has been subjected to 
very extensive revision and alteration, and now presents a remarkably complete 
and valuable work of reference. The same remarks apply to the large section 
devoted to the tariffs of all nations. 

Other valuable features are Tables of Freeboards, A Digest of Merchant Shipping 
Acts, The Aliens Act, and the General Taoles including such information as distances 
from British ports to ports abroad. Тһе excellent coloured map in the pocket at the 
end is particularly complete and up to date. 


Share Market Report 


DEALINGS in the various shares of the Marconi issues have been more active 
during the past month. There has been considerable buying of the American 
shares of late, and all the prices are well maintained. 

Marconi Ordinary, {2 185. 114. ; Marconi Preference, {2 7s. 6d. ; Marconi 
International Marine, £1 16s. 3d. ; American Marconi, 18s. ; Canadian Marconi, 
9s. ; Spanish and General Wireless Trust, 9s. 6d. 
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WE regret to announce the death of Mr. Milton Hymes, secretary, business and 
advertising manager of the Experimenter Publishing Company, the publishers of 
our bright and interesting American contemporary, The Electrical Experimenter. 
Mr. Hymes had just completed a successful advertising trip to the Middle West of 
the United States, and met his death just after leaving Pittsburg in the fearful 
wreck on the Pennsylvania Railroad, Altoona, Pa., which caused the death of 
twenty other passengers. Although only twenty-eight years old his charming 
personality had made him scores of friends in electrical and advertising circles, and 
his loss is keenly felt. 

р ж ж ж ж ж ж 


| We learn from The Telegraph апа Telephone Age that Harry Gibbons, а telegraph 
operator who was employed by various news services in Rochester, N.Y., a few 
years ago, is reported to have been drowned recently at Genoa, Italy. He was a 
Marconi operator on a Mediterranean liner. 

* ж ж ж ж ж 


We learn from Australia that Мг. Е. Т. Fisk, managing director of Amalgamated 
Wireless Australasia, Limited, was recently married to Miss Florence Chudleigh, 
second daughter of Mr. John Chudleigh, of Killara, N.S.W. The happy pair were 
the recipients of numerous presents, including a valuable gift from the directors 
and staff of Amalgamated Wireless Austra- 
lasia, Ltd. On behalf of our readers many 
of whom are personally acquainted with Mr. 
Fisk, we offer our heartiest congratulations. 

ж ж ж ж ж 

Тһе accompanying portrait is of Major 
T. V. Smith, chief wireless officer of the 
Royal Flying Corps. Major Smith, who has 
been mentioned in despatches, received the 
Military Cross at a recent investiture. 

ж ж ж ж ж 

Messrs. А. V. Wolfe and А. С. Hill, 
operators at the Fenchurch Street office of 
Marconi’s Wireless Telegraph Co., Ltd., were 
recently entertained to dinner by the staff 
of that office on the occasion of their joining 
MAJOR T. V. SMITH. the Army. Following the dinner a very 
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enjoyable musical evening was spent, and 
both men were given a hearty send off by 
their comrades. 

* ж ж ж ж 

On more than one occasion we have 
referred to the excellent educational facili- 
ties which are offered to the boy messengers 
of the Marconi Company, and, as many of 
our readers know, some of the keenest 
youths have qualified as wireless operators 
by attending the special evening classes. 
The latest member of the messenger staff 
to join the ranks of the wireless operators 
is Mr. C. F. Rainbow, who obtained his 
Postmaster -General’s first-class certificate С. Е. RAINBOW. 
іп March of this year. Mr. Rainbow has now 
proceeded to sea, and carries with him the good wishes of all his former associates. 

ж * * * * ж 


At the examination held оп March 16th at the North Eastern School of Wireless 
Telegraphy, Newcastle-on-Tyne, Miss Florence L. Gateshill, of Newcastle-on-Tyne, 
obtained the Postmaster-General’s first-class certificate in the Marconi, Poulsen 
and Telefunken systems. Miss Gateshill is said to be the first lady in Great Britain 
to: have obtained the first-class certificate in these three systems. 

ж ж ж ж ж * 


A recent visitor to Marconi House was Corporal J. Р. Lanning, who prior to 
joining the Army was a member of the staff of Marconi’s Wireless Telegraph Co., 
Ltd. Corporal Lanning, who was enjoying his first leave after nearly two years’ 
active service, has had many exciting experiences on more than one front, being 
one of the last men to leave the Gallipoli Peninsula when the British forces were 


withdrawn. 
ж ж * ж ж ж 


We learn from The Hull Daily Май that Second Lieutenant Е. С. Harker has 
been appointed a pilot in the Royal Flying Corps. This young officer in 1014 was 
a Marconi operator on the Union Castle liner Durham Castle, and later he joined the 
R.N.V.R. He was for some time at the Dardanelles, and later trained at the Curtis 
Flying School in America. 

* ж ж ж ж ж 

Corporal Мех. Dalziel, a wireless operator attached to the Royal Flying Corps, 
has received the French Médaille Militaire for service in the field. He already 
holds the D.C.M. Mr. C. R. Tweedale, a wireless operator in the Royal Flying 
Corps, has also been awarded the Médaille Militaire. 


Company Notes 


Report of the Directors of the Marconi Wireless Telegraph 
Company of America 

THE operations for the fiscal year show, before allowing for reserves, a net 
income of $336,040.59, as compared with $288,994.66 for the year 1015. 

Receipts for message traffic with ships show an increase for the year of 9 per cent. 
over the previous year. | | 

Тһе war conditions, preventing the operation of your Transatlantic stations at 
New Brunswick and Belmar, New Jersey ; and at Marion and Chatham, Massachusetts, 
remain unchanged. The British Admiralty still holds, for military purposes, the 
English plants constructed for exchange of traffic with this country. The continu- 
ance of the war has likewise rendered it impossible to inaugurate our direct service 
with Scandinavia. 

Service with Japan was successfully inaugurated on November 15th last, and an 
increasing volume of traffic is being handled, under Government censorship, at a 
tariff one-third lower than that of the submarine cable. On the Pacific, as on the 
Atlantic, operations are restricted by war conditions, the Japanese stations being 
controlled by that Government. For the present, therefore, the new service is 
limited to traffic between San Francisco, Hawaii, and Japan. 

Your company continues to manufacture apparatus for use by the United States 
Army and Navy, and recently has been awarded contracts for a large number of 
wireless sets of various types. 

The litigation involving the vacuum valve detector, invented and patented by 
Professor Fleming, of London, which patent is owned by this company, has resulted 
in a decision of the United States District Court ; the patent has been sustained and 
found to be infringed by valves such as the modified form known under the trade 
name “ Audion." An appeal has been taken by the defendant. 

The Marconi patent, sustained by Judge Veeder in 1914, is again involved in 
litigation with the Atlantic Communication Company, and your company awaits an 
opportunity to examine Mr. Marconi as a witness in its behalf. 

This same Marconi patent is in litigation, on the Pacific Coast, where an effort 
was made, at Seattle, to include a modified form of transmitting apparatus made 
and sold by Kilbourne & Clark, the defendants. The District Judge in Seattle has 
been unwilling to include this modified form of transmitting apparatus as being 
within the sustained claims, and we are appealing the case to the Circuit Court of 
Appeals. 

Under United States Statute of June 25th, 1010, your company is entitled to 
make claim for damages due to the appropriation of its patented property, by the 
United States Government. Availing itself of its right, your company began suit 
in the Court of Claims of the United States in July, 1916, to recover its damages 
for the infringement of the patents of Lodge, Marconi, and Fleming. 

The extent of the rights obtained by rival bidders for government work under 
this statute of 1010 has been the subject of litigation. The United States District 
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Court, Southern District of New York, construed the statute to authorise the making 
and selling by one Simon, a rival, unlicensed bidder for such work, and the Circuit 
Court of Appeals, Second Circuit, approved the decision. The Marconi Company 
promptly applied to the Supreme Court of the United States for a writ of certiorari, 
which was promptly granted. and we have, further, asked that Court to advance the 
case on its calendar. | 

When diplomatic relations between the United States and Germany were 
severed, on February 3rd, 1917, your General Manager promptly telegraphed the 
President of the United States, as follows : 

“ The Marconi Wireless Telegraph Company of America, in accordance with the 
“ Act to Regulate Radio Communication approved August thirteenth, nineteen 
“ hundred and twelve, hereby places at the disposal of the Government for use in 
“any emergency, its entire organisation and personnel, including its high power 
“апа coastal stations wherever situated, its manufactories, workshops, and trained 
“ Staff. Myself, associate officials, and staff are subject to your orders or to the 
“orders of any particular department of the Government which may need our 
"services. I shall be glad to proceed to Washington for conference if you so desire.” 

Acknowledgment of the above was received from the President, also from the 
Secretary of War and the Secretary of the Navy, all of whom expressed their thanks, 
and their appreciation of the spirit of co-operation displayed by your company. : 
The officers of your company are now in close co-operation with the officers of the 
various departments of the Government in order to render the best service possible 
in the event of national emergency. 

Recognising the loyal service given by the employees of your company, your 
directors decided to extend to all employees the benefit of life insurance, 
and accordingly your company has arranged for policies for $500.00 for 
all employees who have been in the service of the company for one year and less 
than five years, and for $1,000.00 for all employees who have been in the service of 
the company for five years or longer, these amounts being payable to the beneficiaries 
designated by the employees in the event of death. In the same manner, accident 
insurance in the sum of $500.00 has been provided for all ship operators who have 
been in the service of the company for less than one year. 


EXPENDITURES AND RESERVES. 


The income from investment of surplus funds, amounting to $98,107.98, de- 
creased $6,824.99 in 1916 in comparison with 1915, due to the fact that $8,961.48 
interest was received on stock subscriptions during 1916, while in 1915 $17,922.96 
was obtained. This reduction is explained by the fact that the stock previously 
subscribed for but not issued was, during the year 1916, taken up. 

After setting aside all reserves, the net profit for the year amounted to 
$259,888.80, or an increase of 46°56 per cent. over the profits for the previous year. 
This amount has been added to the surplus, increasing that account to $801,776.32 
at December 31st, 1916, and the Reserve set aside at that date against depreciation 
amounts to $439,716.63 additional. 
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uestions & CAnswers 


NoTE.-—This section of the magazine is placed 
at the disposal of all readers who wish to receive 
advice and information on matters pertaining 
to both the technical and non-technical sides of 
wireless telegraphyv. There are no coupons to 
fill in and no fees of any kind. At the same 
time readers would greatly facilitate the work of 
our experts if they would comply with the 
following rules. (1) Questions should be num- 
hered and uritten on one side of the paper only, 
and should not exceed four 1n number. (2) 
Replies should not be expected in the issue 
immediately following the receipt of queries, as 
in the present times of difficulty magazines hive 
to go to press much earlier than formerly. (3) 
Queries should be as clear and concise us 
possible. (4) Before sending т their questions 
readers ave advised to search recent numoers to 
see whether the same queries have not been dealt 
with oefore. This will save us needless dupli- 
cation of answers. (5) The Editor cannot 
иифейале to veply to queries by post, even when 
these ave accompanied by a stamped addressed 
envelope. 


(Клото), V. Н. D., asks how the magnetic 
detector compares with the crystal. 

Answer—There are a number of crystal 
detectors which considerably exceed the mag- 
netic detector in sensitiveness, but it yields to 
none in point of strength and reliability. 
Properly adjusted it is considerably more 
sensitive than many experimenters believe, 
and we have known many cases in which ships 
using the magnetic detector as a receiver have 
communicated successfully over a distance of 
more than 2,000 miles. The great advantage 
of the magnetic detector is that, once properly 
adjusted, it needs no attention save an occa- 
sional winding of the clockwork. This is an 
advantage which can only be appreciated bv 
operators who have had to stop in the middle 
of important work tor the purpose of re-adjust- 
ing the contact of a crystal detector, which has 
been broken down by strong atmospherics or 
nearby interference. 


H. W. (H.M.T. ).—Your question cannot 
be answered unless you give us further parti- 
culars as to the extent of vour knowledge and 
exactly the position you are aiming to fill. 


W. С. M. (Llandaff) and a number of other 
correspondents have written us with regard to 
obtaining positions in the Marconi Company 
after the war. Some of the correspondents ask 
whether their individual cases will be con- 
sidered on the cessation ot hostilities, and others 
ask whether this or that class of man will be 
accepted. To all of this we can only reply that 
it is impossible to foretell what the needs of the 


Marconi Company will be atter the war. We 
cannot even say whether the present age limit 
will be altered. There is one rule, however, 
which is very unlikely to be altered : that every 
man on joining the Marconi Service must be 
phvsically fit. The nature of the duties 
performed by a wireless operator are such that 
no man who is not phvsicallv fit can possibly 
carry out the work satisfactorily. 


H. G. (Dalston).—The oil in à Mercury 
Break does not completely quench the spark, 
although it considerably reduces it. А good 
quality paraffin lamp oil is frequently used and 
serves the purpose excellently. Тһе size of 
the condenser used depends on a number of 
lactors and in one form ot verv high speed 
mercury interruptor no condenser whatever is 
needed. 


“А FUTURE OPERATOR " (Tullynessle).—In 
answer to vour first question it is not the 
practice of the Marconi Company to engage 
operators under the age you mention. (2) 
French and Spanish are by far the most useful 
languages tor operators to learn. (3) It is 
possible for a wireless operator to rise to 
commissioned rank in the Navy. There is no 
such thing as ‘‘ commissioned " rank in the 
Mercantile Marine. (4) With regard to educa- 
tional qualifications each case is considered on 
its own merits. 


L. S. (Edinburgh).— Provided the applicant's 
evesight is suitably corrected by means of 
glasses and he is not extremely short sighted 
he will be able to pass the Marconi Company's 
Doctor in this respect. (2) Your suggestion 
that the Marconi Companv should have its 
own Doctor in each large town is scarcely a 
practicable one, in view of the fact that it is 
essential that the examining Doctor should be 
thoroughly acquainted with the Marconi 
Company’s requirements and for other reasons 
into which we cannot enter here. 


К. ге С. Е S. (Belem-Para).—We would 
suggest that you apply to the Omnigraph 
Manufacturing Company, ҙос Corilandt Street, 
New York, who will be pleased to give you all 
particulars regarding their machines. 


Е. S. (Manchester).—Onlv an examination 
bv the Company's Doctor would decide the 
point you mention. 


Н. T. C. (Ipswich).—We think it best for 
you to applv to the Naval Recruiting Authori- 
ties. They are in a much better position than 
we are to answer your queries. 


148 THE WIRELESS WORLD [May, 


J. С. J. (Cardiff)J.—(1) From time to time 
vacancies occur for special posts and suitable 
operators are selected to fillthem. (2) In view 
of the fact that all engineers in the Marconi 
Company must have served an apprenticeship 
in engineering or else have passed through a 
full course at a suitable technical college, not 
many operators become eligible for a transfer. 
(3) Once an operator has been engaged his 
position is permanent—provided he carries out 
his duties satisfactorily. 


К. J. Н. (Littlehampton).—It you will 
peruse our Mathematical Instructional articles 
recently completed, you will gain an excellent 
idea of which branches of mathematics are 
most usefulin wireless work. (2) Your second 
question is not at all clear. Everything depends 
upon the applicant'sabilities. (3) The wireless 
service of the Navy is controlled bv the 
Admiralty. Тһеге are various ranks ot wire- 
less telegraphists in the Navv. (4) This again 
depends upon the man's abilities. 


Н. А. W. (New Southgate) —As stated on 
other occasions ір these columns, it is not 
possible to pass the Postmaster General's 
examination without practical training as well 
as theoretical study. Why not write to one 
of the schools offering correspondence courses 
for full particulars of their postal and finishing 
courses. 


G. H. L. (Navy Yard, New York) experiences 
a difficulty in calculating capacities of aerials 
by Professor Howe's method, given on page 
685 ot THE WIRELESS WORLD, February, 1915, 
in respect of the potentials due to the images 
of the wires. Taking the first example, in 
which the aerial consists of a single horizontal 
wire 200 teet long with a vertical down lead 
at the centre тоо feet long, the potential of 
the horizontal wire due to its own image is 
equal to that due to a parallel wire ot the same 
length (200 feet) at a distance below the earth 
equal to the height of wire above the earth. 
From this the distance between the two equi- 
valent wires is 200 feet. Hence, 1/4-- 200/200, 
and the potential for this ratio is 0:94 from 
Fig. 20, page 616. The negative sign must be 
prefixed since the charge induced on the image 
is opposite in sign to the actual charge on the 
wire. The potential of the horizontal wire 
due to the image of the vertical wire will in 
any case be small, so the following approxima- 
tion is used as being of sufhcient accuracy. 
Assume the whole charge on the vertical image 
to be concentrated at its mid-point, say Q 
(1.6., 50 feat below ground level). The poten- 
tial of any point on the horizontal wire due to 
this concentrated charge is given Бу V = charge/ 
distance, and the average distance of the point 
Q trom all points on the horizontal wire may 
be taken as the distance from Q to the central 
point, say R, on either half of the horizontal 
wire (1.е., the points 50 fect from either end or 
the junction with the vertical wire). The 
distance QR is 158 feet, as may be seen by 
calculation. Hence the potential= — 100/158 


—0:63, the negative sign being prefixed as 
before. Тһе potential of the vertical wire due 
to the horizontal image is found in exactly the 
same way and must therefore be —200/158 — 
—1:27. The potential оі the vertical wire due 
to its own image is equal to the charge per unit 
length (assumed to be unity) as explained on 
page 681, and therefore is = --то. The 
second example is worked out in exactly the 
same way. You will find this subject of 
capacity of aerials by Professor Howe's method 
fully dealt with in The Calculation and Measure- 
ment of Inductance and Capacity, by W. H. 
Nottage, which has recently been published bv 
“Тре Wireless Press," the two examples being 
worked out in detail. 


L. W. (Johannesburg).—(1) See our answer 
to H. A. W. (New Southgate). (2) The Marconi 
Company does not conduct a postal course in 
wireless telegraphy. (3) Yes, we can strongly 
recommend the book vou mention. 

К. С. А. (Huddersfield).—Write to the 
Traffic Manager, Marconi International Marine 
Communication Co., Ltd., Marconi House, 
W.C.2, for particulars and conditions of 
employment. 


pr 


W. H. G. (Leicester).—We have no practical 
experience with the detector you mention, but 
we believe the substitution you suggest can be 
made, although we cannot give vou any com- 
parison of sensitiveness with the different 
metals. 
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The Future of Wireless Telegraphy 


By Dr. J. A. FLEMING, F.R.S. 


WHEN a young man of good position comes of age and reaches the legal 
responsibilities of 21 years his friends not only celebrate the occasion but they also 
look forward into the future and endeavour to obtain some conceptions of his probable 
development and carecr. We are now reminded that it is just 21 years, this month, 
since Senatore Marconi applied for his first British patent for wireless telegraphy, 
viz., the epoch-making No. 12,039, of June 2nd, 1896, and hence that this date 
is the coming of age of wireless telegraphy. There had been attempts before that 
date to accomplish wireless telegraphy by methods based on electromagnetic induc- 
tion and conduction through earth and soil, but beyond a few experimental 
installations nothing had been accomplished which gave promise of real utility. 
The ingenious inventor of the microphone, Professor D. E. Hughes, had indeed 
discovered as far back as 1879, the power of an electric spark to affect a metallic 
filings microphone at a distance, and Prof. E. Branly and Sir Oliver Lodge had 
provided a sensitive electric wave-detecting instrument in the coherer. Sir William 
Crookes had even made a remarkable literary forecast as to the possibilities of a 
telegraphy based on the use of Hertzian waves. But something was yet wanting 
to convert these experiments and speculations into a practical telegraphy. Marconi 
supplied that missing element by his suggestive and important invention of the aerial 
wire at the sending and receiving stations, and also by the earth connection at the 
same places. The novel and fruitful character of this invention is proved by the fact 
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that it opened the floodgates of invention in an 
astounding manner, and this British Patent, 
No. 12,039 of 1896, proved to be the progenitor 
of an ever-increasing volume of patent specifi- 
cations in all the countries of the world. Тһе 
clue to success once given, it is astonishing to 
note how soon electric wave telegraphy, in the 
true sense of the words, made for itself a 
position and a name, In the hands of Senatore 
Marconi and his assistants and coadjutors it 
went forward from triumph to triumph, and, by 
the interests excited, it converged upon it the 
attention of the most capable scientific minds 
in the world. | 


Photo| lis [Walery, Paris. 
PROFESSOR Е. BRANLY, INVENTOR Fora long time, in fact, practical invention 
OF THE FILINGS COHERER. and achievement outran scientific theory, and 


we were able to accomplish feats the true reasons 
for which were still obscure. Nevertheless, highly important investigations were 
being pushed forward. If Prussian militarism with all its immoral ambitions had 
not deluged Europe in blood and tears and required the whole civilised world to 
forsake the peaceful arts and pursuit of knowledge in order to crush them, we might 
by now have been far more forward in our knowledge of the scientific phenomena 
connected with long-distance electric wave telegraphy round the world. 

We may perhaps utilise the enforced pause in our wir ее work to cxamine the 
possible best directions for future research. It has become abundantly clear that 
the space round the earth docs not act as if occupied by ether alone, in the propa- 
gation of long electric waves, especially when an earth connection is employed. 

In spite of the fact that some mathematicians consider that diffraction alone will 
account for long distance radiotelegraphy over 3,000 to 6,000 miles, it is pretty 
certain that three causcs are combined in effecting it, viz., a surface electric wave 
propagation, a diffracted space wave, and re- 
fraction of the space wave by the upper levels 
of the terrestrial atmosphere. To disentangle 
these effects will need much large-scale ex- 
perimenting on the lines of the excellent 
researches by Dr. Louis Austin and Mr. Hogan 
under the auspices of the United States Navy 
Department. А large experimental station for 
this purpose was being prepared in Belgium just 
before the war broke out, and the Germans 
should be forced to replace it when they are 
compelled to reinstate their destructions in that 
пнрарру sonaty, „= CER 

Meanwhile, one thing that we require is Photo] ПЕНЫ: 
а better means of measuring small receiving SIR OLIVER LODGE, WHO GAVE 


А THE МАМЕ “ СОНЕВЕК” ТО 
antenna currents which can be used on board BRANLY'S DEVICE. 
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ship. The shunted telephone method is not 
satisfactory, 
Einthoven galvanometer can only be used on 
land in a place free from vibration. A matter 
of especial importance is the invention of 
thoroughly valid methods of measuring the true 
space wave radiation from transmitting aerials. 
We want some instrument which shall do for 
long-wave radiation what the Féry radiation 
pyrometer does for radiant heat waves, and 
hence enable us to measure at once the true 
radiation resistance of an aerial wire. А further 
much-to-be-desired improvement is the advent 
of an extra high frequency alternator at a 
reasonable price. At present, judging by the 


and methods employing the 


Photo] Пу» ос». Quotations received by the writer, they are the 
SIR WM. CROOKES, WHO MADE A luxuries of millionaires but not the attainable 


REMARKABLE FORECAST OF WIRE- 


LESS TELEGRAPHY. 
by the war. 


necessaries of Universities or Colleges crippled 


Short of this, we require better 


means for the production of undamped powerful electric oscillations. The three- 
electrode thermionic generator is probably capable yet of much improvement. 
Turning then to the consideration of the development of practical wireless 
telegraphy we shall probably see in the near future progress made on lines analogous 
to the great improvements in telegraphy with wires connected with multiplex 
printing telegraphs. The Baudót Multiplex System and its outcome, the Murray 
Multiplex and Western Union Multiplex, enable twelve or more messages to be sent 


simultaneously along a single wire, and the 
receivers print down the messages in Roman 
type on slip or page form. The transmitters 
are operated by keyboard typewriters, which 
prepare punched tape for automatic trans- 
mission. Some progress has been made towards 
such automatic transmission by the use of Creed 
transmitters, and Senatore Marconi's very 
practical method of duplex transmission in the 
case of long-distance stations opens the way to 
still further achievements in the establishment 
of quadruplex wireless telegraphy which might 
quite easily be established. Indeed, sixteen or 
seventeen years ago the writer witnessed diplex 
wireless telegraphy in Mr. Marconi’s experi- 
mental station at the Haven Hotel, Poole, 
when two messages were received and sent 
simultaneously in the same direction. 

As soon, therefore, as peace restores the 
possibility of fresh invention we may look 


Photo] [Elliott & Fry. 
PROFESSOR J. A. FLEMING, INVENTOR 
OF THE FLEMING VALVE AND 
AUTHOR. OF THIS ARTACLE. 
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forward to a great advance in automatic sending and printed-message receiving 
in connection with long-distance wireless stations. Such advances will bring up 
«pecds and efficiency of service to the level of the best cable working. Up to the 
present wireless work has been conductcd in International or American Morse Code; 
but as telegraphists well know, the five-unit Baudót alphabet is the basis of all 
modern machine printing telegraphs. It is not impossible that future wireless work 
may be conducted with five antenne at each station, each radiating or receiving one 
unit of a letter at a separate wave length. The whole letter being signalled and 
received simultaneously and recorded instantly as a printed letter on iae or page - 
ready to be handed to the recipient. 

In receiving devices the invention by the writer of this article of the thermionic 
detector opened a new chapter in this subject. In the United States more has been 
done than in England in developing this invention, but the British origination of it 
is generally deliberately ignored there, even in spite of Judge Mayer's able judgment 
last autumn, which did justice to the writer's claims and declared the Fleming Valve 
patent to be a master patent. 

In wireless telephony we are still in the experimental stage, and await the 
invention of improved and more certain methods of generating undamped oscil- 
latrons than those depending on the use of the electric arc. Some modification and 
simplification of the frequency-raising method employed in the Goldschmidt 
alternator would seem to be the best solution unless a conductor can be found other 
than the electric arc having a steep descending characteristic curve. These and 
other improvements will, however, only come as the result of persevering experiment, 
and are not to be looked for whilst the whole energies of inventive mankind have to 
be devoted to appliances for the destruction of human life rather than its benefit 
and elevation, 


TheComing of Age of Wireless l'elegraphy 


Ву E. ХУ. MARCHANT. D.Sc. 


THE coming of age of wireless telegraphy is a notable epoch in the history of 
applied science. It is difficult to give an exact date for the first conception of the 
possibility of sending messages by electro-magnetic waves. Scientifically, the 
discovery of Hertz in 1888 that it was possible to produce such waves in space and 
to detect their existence may be regarded as the starting point of aetheric telegraphy. 
One might go further back and say that the electro-magnetic theory of light due to 
Clerk Maxwell gave the first real idea on the subject. One must not omit, either, 
the classical work of Lodge in showing the existence of electric waves on wires, and 
of Branly in making the discovery of the coherer, and of many others. There is, 
however, a very long way to go between the discovery of a physical phenomenon 
and its application on an engineering scale, and I think everyone will agree that the 
practical application of electro-magnetic waves for sending signals across space owes 
an inestimable debt to Senatore Marconi. И is therefore fitting that the coming of 
age of wireless telegraphy should be celebrated 21 years after the taking out of the 
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first Marconi patent. I well remember hearing the lecture given by Sir W. Preece at 
the Royal Institution in June, 1897,at which Marconi's experiments were described 
and signals were sent, I believe, from the library to the lecture table. I think it is 
no exaggeration to say that hardly anyone present at that lecture dreamt of the 
possibility of establishing within 21 years a world-wide service of radiotelegraphy 
which would encircle the globe. It is, I hope, по disparagement of the late Lord 
Kelvin to mention a remark that he made to me soon aíter Marconi's original 
experiments had been described. Не was discussing the sending of messages by 
wireless telegraphy and said it was all very well, but that, for his part, he would rather 
trust “а boy and a pony." Lord Kelvin, of 
course, at that time was an old man, and 
although his mind was extraordinarily fresh and 
vigorous he was not, perhaps, quite so responsive 
to new ideas as he was in earlier days, but if a 
man of his eminence took' that view it is not 
surprising that many who had very much less 
qualification to express an opinion were sceptical 
as to the possibility of sending signals on an 
“ engineering " scale. It was not long before 
the naval authorities appreciated the importance 
of this method of signalling, and “ wireless ” WE : 
has had a profound effect on the strategy of EV 
naval warfare. Тһе service which wireless tele- [ Smmm сост о ын О 
graphy has rendered to the Mercantile Marine is Photo] 2274 linnan. 
incalculable, and it would have earned the LORD KELVIN, WHO SENT THE 
gratitude of the world if the only achievement it FIRST PAID WIRELESS MESSAGE. 
had placed to its credit was the saving of life on 

merchant ships suffering accident and disaster. To the scientific man the most 
remarkable experiment in wireless telegraphy was the transmission of signals from 
Poldhu to Newfoundland, first accomplished in 1001. Many of our scientists 
had doubted the possibility of sending signals over so great a distance because of the 
huge wall of water that lay between the sending and receiving stations. The success 
of the experiment, however, was beyond question, and the fact that signals were 
sent led to a great discussion as to how they travelled. It was shown by the com- 
parative constancy of signal strength during the day time that there must be some 
medium affecting signal strength of a more or less stable character. Since that time 
signals have been sent round an arc extending over nearly a third of the globe, and 
the theory of the existence of an upper layer of the atmosphere which acts as a 
boundary wall or shield to prevent the waves travelling out into free space has been 
definitely established. Wireless telegraphy, therefore, has provided another method 
of increasing our knowledge of the upper atmosphere and may give us further material 
for the study of climatic and weather conditions. The design of:a wireless station 
for transmitting signals from one place to another is no longer a haphazard affair, 
-in which stations are built in the hope that they may achieve what is desired ; it has 
become an exact science. As the result of an enormous amount of careful experi- 
mental work, formule are now available by which the average day strength ot 
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current received from а distant point can be calculated with a fair degree of exactness, 


and nowadays the design of a wireless station for a particular service is almost as 


simple as the calculation of a transmission or telegraph line. 


When one looks back 


on the achievements of the past 21 years one is filled with wonder at the progress 


that has been made. 


that are being erected on every side 


The experiments of 1896 have been developed into the huge 


stations, controlling hundreds of horse-power, 


to-day. 


is now 
and 


aution. 


it 1 


. 
, 


Every boat carrying passengers has a wireless installation 


it 
It 


regarded as an indispensable adjunct for securing the safety of a ship at sea, 
will not be long before every cargo boat will have to take the same prec 


15 difficult to speculate on the progress of a science which has already achieved so 


rhaps the most likely development of the near future 


the perfection of the wire 
radius were able to call up and speak to any other ship within range, or if a ship at 


sea could remain in telephonic communication with land, it would lead to an extension 
of our means of communication almost as great in labour and time saving as that 


which has been effected by the installation of the telephone exchange. 


ch in so short a time, but pe 


mu 
will be 


If a ship's master within a given 


less telephone. 


Enough has 


been accomplished, however, in the last 21 years to raise the expectation of even 


“ 
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erad as it Is 
has already 


Wireless Telegraphy 


- 


~ 


:d the day may not be far distant when it will be as easy for а 


' to telephone from Liverpool to London. 
ade its mark; before many years are over it seems likely to produce an even 


more far-reaching effect on the exercise of human activities. 
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merchant in Liverpool or London to ring up another at Paris ог Petro 
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SENATORE МаАвсомг$ NATAL Day. 
THE forty-third birthday of Senatore Marconi, celebrated on April 25th last, 


was “ noticed 


)) 


with universal acclaim throughout the general Press. Many of our 
British contemporaries dwelt with well-founded pride upon the fact that, although 
an Italian by birth and a native of Bologna, this “ Wizard of Wireless " (to quote 
from an eminent daily newspaper) “is Irish on his inother’s side." It is strange 
indeed to recall the changes that have been brought about by the genius and initia- 
tive of this remarkable man, whose life-work only started a little over twenty vears 
ago. It has already affected most departments of human activity, and seems likely, 
so rapid is its progress, in the near future to play a part in them all. 

We note that the eminent Italian scientist is included amongst the members 
of the national mission of his country to the U.S.A., which is headed by the 
Prince of Udine, eldest son of the Duke of Genoa. 

* * * * * Ф 
EvEeNTS Move RAPIDLY. 

It is curious to observe how swiftly events are wont to march in times of war. 
It seems only the other day that Mr. John L. Hogan, jun., one of the most prominent 
radio research engineers in the United States, contributed to the Electrical World 
(of January 20th last) an important article dealing with the Electric Transinission 
of Intelligence in 1916-7. Мг. Hogan at that time protested emphatically against 
measures proposed bv the Federal Government, “ acting in the name of prepared- 
“пе, and urging further and stricter laws to govern the commercial operation of , 
" radiotelegraphy." Our contemporary, in its editorial columns, endorsed that pro- 
test with even greater emphasis ; adding the grave assertion that “ The London 
" International Radio Convention, having been subscribed to by the United States, 
“has already hainpered industrial radio development here." 

The issue of the Electrical World dated April 7th (two davs, therefore, posterior 
to America's formal declaration of “а State of Маг”) refers with approval to the 
past reluctance of the U.S.A. Government to “interfere with legitimate private 
“enterprise ”; but continues, “ the time has now come, however, to put the lid on 
“tight, and to keep it on, until the national crisis has passed," “ Every Wireless 
“equipment, though dangerous if improperly used, сап be of service to the Govern- 
“ ment when confined to legitimate or patriotic functions." The action on the part 
of the Federal Government followed immediately, and—as adumbrated in our last 
issue—American radio enthusiasts are acting with patriotic self-sacrifice and sur- 
rendering their apparatus in prodigious numbers. What а testimonial io the progress 
and status of wireless telegraphy is implied in all these stringent measures ! 


The Inventor of Wireless Telegraphy : 


SENATORE MARCONI, С.С.У.О., LL.B., D.Sc. 


Senatore Marconi 
A Biographical Note 


HIS month it is fitting that we should take as the subject of our 
biography Senatore Guglielmo Marconi, G.C.V.O., LL.B., D.Sc., 
the great inventor to whom all nations have paid their tribute. 
Although Italian by birth, Senatore Marconi has strong British 
interests, for his mother was Irish and he himself has married into a 

^ well-known Irish family. As a boy he had strong leanings towards 
scientific pursuits and his education at Leghorn and Bologna Universities only served 
to stimulate such propensities. The young Italian first had his thoughts directed 
towards the subject of ether waves by the lectures of Professor Righi, a scientist 
at Bologna University, who was following up the researches of Heinrich Hertz, 

Realising clearly in his own mind that it should be possible to turn ether waves to 

the practical use of telegraphy, Senatore Marconi at once commenced a long series 

of experiments which resulted in the creation of the first wireless telegraph transmitter 
and receiver, a crude device but nevertheless one destined to be the forerunnerof the 
great network of wireless stations now covering the globe. 

In 1896, twenty-one years ago, he came to England, bringing with him his new 
apparatus, and on being introduced to Sir W. H. Preece succeeded in convincing this 
eminent telegraph engineer that he had something really new and valuable. The 
story of how the experiments continued an ever-increasing success is told on another 
page, and it was not long before honours commenced to be showered upon the young 
Italian. Numerous seats of learning and many Governments have recognised his 
valuable work, and in 1909 he became the joint holder of the famous Nobel Prize for 
Physics. Senatore Marconi is an Honorary Doctor of many Universities, including 
Oxford, Glasgow, Aberdeen, Liverpool and Pennsylvania, besides having received 
the freedom of the principal Italian cities. The high honour of being elected Senator 
in the Italian Parliament was conferred upon him in 1014, and he would have been 
so honoured earlier in his career but for the fact that he had not until then reached 
the necessary age. In the same year in England he received from the King the 
Honorary Knighthood of the Grand Cross of the Victorian Order, and in the 
following year he was awarded the Albert Medal by the Royal Society of Arts. 
Space will not permit us to mention the other numerous distinctions and scientific 
awards which have been showered upon him by learned societies in various parts 
of the world. 

On the outbreak of war Senatore Marconi placed his services at the disposal of 
King Victor of Italy, and he was immediately given the rank of Lieutenant in the 
Italian Army. After visiting England on a number of important military missions 
he was promoted in July, 1916, to the rank of Captain “Юг exceptional services.” 
A few months later he was transferred from the Italian Engineers Service 
to be Temporary Captain in the Navy, a position which he still holds at the 
present time. 


The Three-Electrode Valve 


Its Working and Management 
| INTRODUCTION 


THE following article forms the first of a series dealing with the three-electrode 
valve, a piece of apparatus which has now been perfected to such an extent that it 
may without any exaggeration be termed the wireless instrument of the future. 
Known by various titles, such as the Fleming valve, vacuum valve, three-clectrode 
valve, thermionic valve, and audion valve, it is the result of experiments extending 
over a large number of years, and, like many othér important devices, has not 
sprung fully developed from the brain of any one inventor. i 

Every three-electrode valve device now in use is a development and elaboration 
of the famous Fleming valve, invented by the well-known English scientist, Dr. John 
Ambrose Fleming, scientific adviser to the Marconi Company. On the Fleming 
valve coming into practical use, scientists and experimenters, both in Europe and 
America, set to work to develop and improve the valve for radiotelegraphic purposes, 
and a number of modifications were soon introduced. The recognition of the true 
function of the third-electrode marked a distinct step forward, for reasons which will 
be clear to the reader on perusal of the following article. 

The reader will be helped towards a clearer understanding of the articles by 
the following introductory remarks, in which we shall try to give a short outline of 
the general principles underlying the subject. - 

Let us take the original Fleming valve with a battery, B, connected between 
the filament and plate as shown on Fig. І, vary the voltage, v, and measure each 
time the corresponding current, 1. 

Next plot a curve showing the functional relation between v and i (see fig. 2). 

The curve thus obtained will depend on the temperature of the filament, the 
degree of evacuation, and the construction of the valve (i.e., the material of the 
electrodes, their relative position, etc.). Whatever the conditions, we shall always 
find that the curve may be roughly divided 
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paratively steep (7,—large) ; and the portion 
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The variation in has a very important 
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physical meaning. 

Let the valve be adjusted to the point 4. 
If we increase the voltage by the amount И.Г, 
the increase in current will be given by 
FIG.. I. LV,—AV,=(61),. A decrease of the voltage 
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by the same amount V, И, = Vo Г, 
will lead to a decrease in the cur- 
rent Бу AV,—AV,=(6t),. Now, 
obviously (õi), > (01), ; therefore if 
a variable voltage is superimposed 
on the valve the net result will be 
an increase іп the average value of 
the current from : to 7+ (ё), — (54... 
The device is then a rectifier. In 
thesame manner the valve adjusted 
to the point B will also rectify ; 
only the average value of the cur- 
rent will be decreased instead of 
being increased as in the first case. 

Let us now consider the case 
when the valve is adjusted to a 
point on the portion AB, say, to 
a point D.* Usually the portion 
AB is very nearly a straight line. 
Therefore if we apply а variable 
voltage the increase in current 
during one-halt period will be compensated by the decrease during the second half- 
period. Іп other words: (51), = (87),, the device does not rectify in this case, and 
the variable voltage produces an А.С, superimposed on the D.C. generated by the 
battery. 

А question of the utmost importance is the value of the amplitude of the А.С. 
Obviously this value will vary with the slope of the portions in the neighbourhood 
of the chosen point D (the amplitude of the applied variable voltage is supposed not 
to exceed a certain value). The steeper the curve the larger will be the amplitude 
of the superimposed А.С. With the portion AB almost vertical, even a very small 
variation in the voltage will lead to a comparatively very large variation in the 
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current. It is clear now that the presence of portion AB with а large value of ^ 
enables us to use the valve as a magnifier. | 

To get a large magnification it is necessary then to make the portion АВ as 
steep as possible. It has been found that very steep characteristics can be got 
by providing the Fleming valve with a third electrode in the form of a grid, as 
explained in the article. The curve is essentially of the same shape as that shown 
on Fig. 2, and whether the device will work as a rectifier or as a magnifier will depend 
on the point to which it has been adjusted exactly in the same manner as in the 
case of a device with two electrodes. | 

In conclusion, we should like to draw the attention of the reader to the portion 
BC. Here the current is nearly independent of the voltage. When adjusted to a 
point of that portion the valve (whether with two or three electrodes) can be worked 
as а current-limiting device. 


* The point D may bc at L. 
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Тик use of three-clectrode valves is rapidly becoming more and more general, 
even in comparatively small stations, and these notes are intended to assist those 
who have the care of such apparatus in keeping the gear in good adjustment and in 
discovering faults when signals are bad. 

Valves are made in many different shapes and forms, and the electrodes may 
be disposed in various manners inside the exhausted chamber, but all work on the 
same principle. No attempt will therefore be made to describe the constructional 
details of any particular type of valve, and the remarks which follow may be taken 
to apply, in general, to valves all and sundry. 

First of all, a brief explanation of what a three-electrode valve is, and the prin- 
ciple upon which it works. It consists of an evacuated vessel containing a filament, 
a mesh or grid and a plate. These three electrodes being so disposed that the grid 
either completely surrounds the filament or lies in between the filament and the 
plate. It is usual to use a small battery of accumulators (about four or six volts) to 
heat the filament to the required temperature. Now suppose that by means of a 
potentiometer we arrange that the grid shall be slightly positive with respect to the 
filament and we take a ten-volt battery and connect the positive pole to the plate 
of the valve and the negative pole to one leg of the filament ; a certain current will 
flow in the circuit comprising the battery, filament, space and plate. This current 
will have a certain definite value depending upon the E.M.F. of the battery, the 
nature and brilliancy of the filament, the construction of the valve and its degree 
of exhaustion. Now, leaving all these factors constant, it has been found that we 
can control the value of this current from plate to filament by varying the potential 
of the grid with reference to the filament. If the grid be made sufficiently negative 
with reference to the filament, then no current will flow from the plate to the filament 
even if the former is several hundreds of volts positive. Whereas, if the grid be a 

«fraction of a volt less negative then a comparatively large current will flow in the 
` plate circuit. In adapting this arrangeinent for use in wireless receiving circuits the 
incoming signal is applied in such a manner as to cause variations in the potential 
of the grid, and it is evident that if its steady potential is adjusted to the critical 
point before mentioned then when the alternating potential produced by tlie incoming 
signal is superposed upon this steady potential, firstly, when the grid is slightly more 
negative than the critical value no current will flow in the plate circuit ; and, secondly, 
when the grid is slightly more positive than the critical value a comparatively large 
current will flow in the plate circuit. Thus we have the valve giving the effect of a 
rectifier and magnifier. It should be noted that this relay effect occurs with 
great rapidity. Variations of the grid potential occurring at a frequency of even 
millions per second are faithfully reproduced as variations of the plate current. 
This enables the valve to be used as a relay for the actual oscillations in the cir- 
cuits of a receiver, even when receiving on comparatively short wave-lengths. 
Now let us see how the valve is applied in receiving signals. Іп Гір. 3, 4 is the 
aerial, tuned to. the desired. wave-length by means of an inductance L and 
a condenser С. Coupled to this aerial circuit is а circuit composed. of the 
inductance J, Ию coil А and the variable condenser С. This condenser С, being 
for the purpose of tuning the secondary circuit to the wave-length of the incoming 
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signal. One side of the condenser С, is connected to the grid С of the valve, and the 
other side to the slider S of a potentiometer and battery Р; the mid point of this 
battery going to one leg of the valve filament. B is a small battery of accumu- 
lators for supplying the current to heat the filament of the valve, this current being 
regulated by means of an adjustable resistance. This completes the first or grid 
circuit of the valve. The plate circuit is composed of the plate P, connected 
to one end of an inductance J, the other end of this inductance being joined up to 
the positive end of the high voltage battery H. Тһе negative pole of H is connected 
to the filament. The inductance J is shunted by the condenser C,; J and С, 
forming a closed oscillatory circuit which is also tuned to the wave-length of the 
signals to be received. The carborundum crystal D and its potentiometer Q are 
connected in series with the telephone 7 and the combination placed across the 
inductance /. | 

It will be seen that the full potential difference of the battery H 1$ applied 
across the space between the filament and the plate of the valve. The value 
of the current which flows as a result of this E.M.F. will be, as already 
explained, dependent upon the potential of the grid with respect to the filament. 
Now suppose we slide the slider 5 of the potentiometer P slowly from one end 1o 
the other, in such a direction that the grid is first negative and ends up 
positive to the filament. It will be found that when the grid is sufficiently 
negative no current is flowing in the plate circuit, but as the grid becomes 
more positive we finally reach a point where a current commences to flow from the 
battery H through the inductance J to the plate P, and across the space in the 
valve to the filament. After this point a small increase in the potential of the grid 
will be found to make a big increase in this current. Let us adjust S so that this 
state of affairs exists, namely, so that we are producing a large change in the current 
through J by а small change in the potential of G. Now consider what will happen 
when an oscillatory current is produced in the aerial circuit by an incoming signal. 
The aerial circuit is coupled to the circuit C, I К by means of the coupling coil X. . 
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The current in the aerial will therefore induce an oscillatory current in this secondary 
circuit provided that they are both tuned to the same wave-length ; and the con- 
denser C, will have an alternating E.M.F. produced across its terminals, which is 
of the same frequency as the received wave. One terminal of the condenser C, is 
connected directly to the filament of the valve (through the potentiometer Р) and 
the other terminal to the grid С. The alternating Е.М.Ғ. will thus clearly vary 
the potential of the grid first to a potential a little more positive than the steady 
potential maintained by the potentiometer and then to a valve a little less positive 
than the steady one, these changes occurring with the frequency of the received 
signal. Now these small changes will in turn produce comparatively large changes. 
in the current flowing from Н through the inductance J to the plate P,. This 
fluctuating current will excite oscillations in the circuit С, J, provided that this 
circuit is tuned tothe same frequency as the fluctuating current—1.e., to the frequency 
to the signal. The oscillations in the circuit C, J are rectified in the usual manner 
by crystal D and the signal is heard in the telephone receiver Г. 

It will be seen from the foregoing that the function of the received signal is not 
to produce a current in the telephone as in an ordinary crvstal receiver, but to open 
and close a circuit which is quite independent and which naturally can be made to 
supply more energy for making the sounds in the telephone than the signal itself 
can. 

So far, no mention has been made of the coil R. The action of this coil is very 
important. It will be noticed that it is part of the oscillatory circuit across which 
the valve grid and filament are connected and that it is arranged so that it can be 
coupled with the circuit С, J. We have seen that the weak current in the circuit 
C, ГК produces a much greater current in the circuit С; J—the coil R is to transfer 
a portion of the energy from C, J back to C, J R and so help in increasing the variations 
of potential across С, produced by the signal. Тһе effect of this is further to reinforce 
the signal heard in the telephone T. There is a certain critical coupling of the coil R 
which is best—if it is too weak or reversed the signals will not be magnified as much 
as they might be—if it is too tight Ше circuits tend to maintain themselves in а 
state of continuous oscillation. When the latter state 1$ reached it will be noticed, 
when using a plain carborundum crystal at D, that a howling noise is heard in the 
telephone. The character of this howl is a valuable indication of the adjustments 
of the receiver and will be referred to later. 

It will be noticed that there are three tunings to be performed when picking 
up a station. (т) The aerial; (2) the grid oscillatory circuit ; and (3) the plate 
oscillatory circuit. These can be reduced to two distinct tunings by the use of the 
circuit shown in Fig. 4. The only difference is that the grid and potentiometer 
slider are connected across the aerial tuning inductance instead of across the 
condenser of a closed oscillatory circuit. This second circuit has the advantage 
of being converted to a simple crystal receiver by merely switching off the 
valve filament battery. This fact will be evident by a study of the diagram. 
It will also be noticed that the valve potentiometer is not provided with а. 
separate battery as in Fig. 3, but is connected across the filament heating 
battery. This connection is the usual one adopted т practice for the purpose of 
economising batteries. 
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FIG. 4. 


As already stated, the constructional details of different tvpes of valves vary 
considerably. There are two kinds of filament in general use. (т) Platinum coated 
with calcium oxide (lime) ; (2) Tungsten. Тһе lime-coated filament has the advan- 
tage of being much more active than the tungsten filament. It is particularly suited 
to the circuit shown in Fig. 4. The tungsten filament has the decided advantage 
of requiring less current to heat it to the requisite brilliancy, but is liable to become 
brittle after use. The degree of exhaustion of the valve is also important. Certain 
valves are specially designed to work with fairly low plate E.M.F.s, say 40-60 volts. 
These must have a certain amount of gas in them to operate well. Valves of this 
type are generally provided with some vacuum regulating arrangement. A common 
device consists of a small side tube, or “ pip," sealed on to the glass bulb and соп- 
taining a fragment of amalgam, or asbestos, which will evolve gas when heated, 
thereby lowering the vacuum. 


HINTS ON THE ADJUSTMENT OF VALVE RECEIVERS. 


The howl which is heard on bringing the reaction coil into action is one of the 
most valuable criterions of the adjustment of the apparatus in the absence of signals. 
If the howl is very high pitched the crystal potentiometer E.M.F. is not quite high 
enough and the slider should be moved in the correct direction to increase it (usually 
away from the centre of the resistance). If the howl is very low pitched, more like 
a succession of clicks, the crystal potentiometer should be moved in the reverse 
direction. 

The valve potentiometer can also be well adjusted by listening to the howl. 
Place the slider in the position which is thought to be approximately correct and 
adjust the reaction coil so that the howl is just on the point of appearing. Now move 
the valve potentiometer to and fro and it will be found that there is à point where 
the howl is strongest—this is the correct working position for the valve potentiometer. 
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When putting a new valve into commission, the correct H.T. voltage to use 
can be approximately ascertained by sliding the valve potentiometer right to the 
end at which a blue glow usually appears in the valve and then increasing the H.T. 
voltage step by step until a faint glow can be seen. The correct position for the 
potentiometer can then be found by the howl as before mentioned. Any slight 
readjustments of the H.T. voltage may be made when listening to signals. 

If the howl vanishes and signals are bad— 

(т) Test the Н.Т. battery. Internal disconnection may have occurred. 

(2) Examine crystal clip and crystal. If there is reason to think the crystal 
is a poor one, try a new one. Crystals possessing reverse conductivity do not give 
a good howl. 

(3) If valve gives no faint blue glow even with full Н.Т. on, but hissing noises 
are heard at different points on valve potentiometer. Heat the pellet carefully 
with a match or spirit lamp, at the same time reducing the H.T. voltage. Care is 
necessary in carrying out this operation, as if the pellet is overheated the valve 
may be permanently spoiled. 

(4) Examine the valve carefully to make sure that the fine platinum wires 
connecting the electrodes to the loops outside the bulb are intact. Breaks in these 
wires are sometimes difficult to see. A watclhmaker’s lens is useful for this purpose. 

(5) Examine the filament. After a valve of the lime-coated filament type has 
had a long run the character of the coating changes. Instead of being a uniform 
white coating the lime can be seen to be adhering in hard crystalline patches ; it 
may even be found that most of it has disappeared. These filament troubles are 
nearly always caused by the use of too much Н.Т. voltage. 

(6) If high resistance telephones are in use it may be found that the windings 
have broken down. It is best to use low resistance phones with a transformer оп 
valve receivers. 

(7) Note the position of the valve series resistance when the valve is glowing 
normally. И the valve accumulators are well up and yet there is much more resis- 
tance cut out than usual, the valve has probably got air in it. Look carefully for 
small cracks, particularly round the base, the “ pip ” and the seals for the electrode 
conncctions. 

(8) Sizzling noises in the telephones are often caused by standing the Н.Т. 
batteries and the accumulators on a wet floor near to each other. Keep all the 
various parts well insulated from each other and from earth. 

Lastly, do nof run the valves with the filament excessively bright and with too 
high a plate voltage. Use as small a magnification as is possible to get the required 
results. By keeping the filament dull and the Н.Т. volts down the life of the valve 
will be increased enormously and it will remain steady and reliable throughout its life. 


NotE.—The third portion of Mr. Coats’ article оп “ Wireless with the 
Eskimos " will appear in our July iscue. 
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TRON IN HIGH FREQUENCY MAGNETIC FIELDS. 


Мк. К. Bown contributes to the Journal of the Franklin Institute a paper of 
considerable interest to wireless men. The author says that not many years ago it 
was quite generally believed that iron was unable to follow magnetic changes. 
Experiments which showed an apparent decrease in the permeability of the iron 
with an increase in the frequency of the magnetic cycle furnished a basis for a theory 
that iron was magnetically sluggish. Further and more accurate experiments 
proved, however, that the effects which had previously bcen ascribed to a peculiarity 
of the material were in reality caused by eddy currents in the sample. Theoretical 
calculations were made which demonstrated that eddy currents in an iron test piece 
increased as the square of the frequency and that for even the lower frequencies it 
was necessary to use quite thin laminations in magnetic circuits, in order to eliminate 
deleterious effects. Furthermore, it was found that owing to eddy currents and the 
magnetic properties of iron, the magnetisation in high frequency fields was confined 
to a thin surface layer of the piece. This “ magnetic skin effect ” reduced the cross 
section of the iron which was magnetically active even though the laminations were 
extremely thin. Careful experimental measurements compared with theoretica] 
calculations proved that the real permeability of iron remained unchanged at fre- 
quencies up to about ro? and that previous results had been in serious error due to 
neglect of the factors mentioned. This fact having been established, efforts were 
made to see what practical use could be made of iron in high frequency work, and to 
that end some extensive experimental investigations of the saturation curves and 
core losses were made upon specimens laminated as thinly as was commercially 
practicable. The resulting data have furnished a basis for design. 

It is a demonstrated fact that the permeability of all metals is unity for the 
magnetic cycles imposed upon them by heat and light waves. In the region between 
frequencies of about тоё where the true permeability of iron is practically the same 
as at zero frequency, and frequencies of about то! where the true permeability of 
топ approaches unity, the experimental values of д decrease smoothly with the 
frequency. What happens to д in the range of frequencies between the longest 
heat waves and the shortest Hertzian waves which have yet been made is a question 
which has many interesting features, but which has not yet yielded to the 


experimenter, 
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А NEW QUENCHED САР. 


D. Biro and I. Bekepy describe, іп the 1916 issue of the Jahrbuch der Drahtlosen 
Telegrafie, a form of quenched gap which consists of a hole bored т an incombustible 
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and unmeltable substance, such as fired earthenware, the sparks from the electrodes 
being made to pass through the aperture. By the use of this gap it was found that 
for couplings of such value as would with an ordinary gap give the usual 
three-humped resonance curve only a single peak was obtained and much more 
energy was transferred. The wave length employed was 810 metres. The quenched 
effect is attributed to ionisation and the experiments show that for an un-ionised or 
ordinary gap the chief maximum was at Io per cent. coupling, whilst that for the 
ionised рар was 15'5 percent. Best impact excitation was secured at 34'1 per cent. 
coupling. The electrodes employed were all pointed copper wire of т'5 mm. diameter 
placed 154 mm. apart. А similar gap without the pierced earthenware diaphragm 
gave the same spark potential at 0:3 mm. separation. The hole used was 3 mm. 
long and r'8 mm. in diameter. Other metals such as zinc, aluminium and silver 
did not prove so suitable as electrodes. Since excessive heating destroys the effect, 
it is necessary to provide several earthenware plates in series if the energy employed 
is greater than a single diaphragm can deal with.— Science Abstracts. 
* * Ж ж ж ж 


SIGNAL STRENGTHS ОЕ GERMAN STATIONS. 

Professor L. W. Austin, in a paper delivered before the Franklin Institute, 
recently gave some valuable particulars of the strength of signals received at the 
United States Naval Radio Laboratory from the wireless station at Nauen and 
ЕПуезе. Reception was carried out on an aerial having an effective height of 
30 metres, an oscillating valve circuit being used as a receiver. Both stations 
radiated continuous oscillations, and by suitable adjustment of the oscillating valve 
circuits a “beat” effect was produced, giving a musical note. Two curves 
accompany the paper giving results of observations at Nauen and Eilvese from 
January rst to July rst, 1916. The curves exhibit marked variability, the receive 
current ranging from I x To- amperes to 80x то-‘ amperes—-that is, from about 25 
audibility to more than 2,000 audibility. The cause of the variations is not clear. 
In some earlier experiments it was thought that probably the variations were to a 
considerable extent due to observational errors, but it now seems fairly certain that 
under normal conditions of atmospheric disturbance the limits of observational 
error are 20 to 30 per cent. It is now believed that variation in intensity is due for 
the most part to an irregular reflection or possibly reflection in the upper atmosphere, 
waich brings to the receiving station energy in addition to that which travels along 
close to the relay. There is probably a certain amount of absorption due to the 
ionisation of the atmosphere. | 

Тһе observations recorded in the curves were taken in June between the hours 
of 9 and ті a.m., Washington time, and therefore represent the signals transmitted 
from Germany to America when daylight covers the whole path of transmission. 
Signals during April and May were stronger even than during the winter, and this 
period of strong signals is followed by a very decided drop in June. 

ж ж | ж ж ж ж 
SPARK TRANSMITTERS ІХ RADIOTELEPHONY. 


Dr. Alfred №. Goldsmith, Director of the Radiotelegraphic and Telephonic 
Laboratory of the College of the City of New York, describes in the current number 
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of the Wireless Age a number of radiotelephonic transmitters operating by the 
spark method. It has occurred to a number of investigators that practically 
sustained radiation could be secured in an antenna by using spark transmitters, but 
having these transmitters so arranged that the extremely high frequency of the 
sparks (above the limits of audibility) would render the usual “spark tone” 
inaudible. If, then, the antenna energy were modulated by a microphone or 
otherwise, radiotelephony would become possible. To specify in further detail, 
imagine a special form of spark gap and associated circuit so arranged that dis- 
charges occurred more or less regularly across the gap at an average frequency of, 
say, 50,000 sparks per second. If the circuit in which these sparks occurred were 
connected inductively to an antenna, there would be produced in the antenna 
practically sustained radiation, susceptible to suitable telephone modulation by a 
microphone transmitter or atherwise 

A number of diagrams appear in the article, one of which shows an irregular 
radio-frequent spark excitation of an aerial. The diagram shows how highly damped 
oscillations, occurring rather irregularly in the primary circuit, start decadent wave 
trains, each of which still has a large current amplitude when the succeeding spark 
takes place, inasmuch as the sparks follow each other very frequently. Since the 
antenna circuit damping is low, the effect on the distant receiver would be 
appreciably that of sustained radiation at the transmitter, and particularly is this 
the case since the changes in antenna radiation occur above audio frequency. Most 
of the radio-frequent spark transmitters for radiotelephony operate in the fashion 
indicated. The Chaffee “arc " (which is really a spark phenomenon) is a special 
case which presents certain interesting features. To begin with, in this case the 
spark gap has such excessively high intrinsic damping that the spark discharges in 
the primary circuit tend to be aperiodic. The tendency to aperiodicity just 
mentioned is enhanced by Chaffee in that he couples the secondary circuit very 
closely to the primary, thereby obtaining a “ quenched " action through the 
secondary reaction on the primary. In addition the direct current feed circuit of 
the arc and the coupling to the energv-absorbing secondary are arranged that the 
spark frequency is an integral fraction (e.g., one-half, one-third, one-fourth, etc.) 
of the frequency of the oscillations in the secondary circuit. Thereby it occurs that 
the successive discharges come at just the right time to be in phase with the secondary 
(or antenna) oscillations and not at random (with possible interference) as in the 
case previously considered. 

In general spark methods of radiotelephony are open to very serious objections. 
Unless the sparks not only follow with regularity but also have nearly equal current 
amplitudes (neither of which conditions are easily fulfilled, particularly in steady 
operation), there will be produced in the receivers of the distant station an annoying 
hissing sound which will interfere seriously with clear articulation in the speech. 
This accounts naturally for the frequently poor quality of spark radiotelephony 
transmitters, 
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SOME NOTES ON THE BALANCED CRYSTAL RECEIVER. 


Or the тапу devices in use for the reduction of atmospherics the Marconi 
balanced crystal receiver is perhaps the most successful. As a number of receivers 
of this type are now being fitted to mercantile ships, a few notes regarding the principles 
of working will not be out of place. | 

Before considering the actual manipulation of the instrument, it is as well to 
explain clearly just what a balanced crvstal receiver сап do. This is necessary, as 
some operators who are not clear on the subject waste time in endeavouring to obtain 
impossible results. 

A suitably adjusted balanced crystal receiver will very appreciably reduce the 
strength of all atmospherics which are louder than the signals it is desired to receive. 
Strong interfering signals will also be cut down. The advantage of the arrangement 
will be understood when we consider that atmospherics and signals very much louder 
than the signals it is desired to receive temporarily deafen the receiving operator 
and reduce the sensitiveness of his ear for weaker signals. The balanced crystal 
receiver, by keep.ng signals at a reasonable strength, enables the operator to receive 
in conditions which would otherwise make work impossible. 

The principle of working is as follows : Instead of one crystal with its potentio- 
meter and telephones being shunted across the “ billi ” condenser, two crystals with 
separate potentiometers are used. These are in parallel with one another but in 
series with the telephone receiver. The crystals are placed in their holders in such 
a way that they rectify in opposite directions, the rectifying power of one thus 
nullifying the power of the other. If the crystals are suitable and the two potentio- 
meters are properly adjusted, no signals would be heard in the telephones, as the 
circuit ceases to be a periodic. 

Every operator knows the principle upon which a crystal receiver works. If 
an increasing voltage be applied to the carborundum crystal, the current passing 
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through the crvstal will gradually increase up to a point where a very slight increase 
in voltage produces a considerably increased current. The object of the potentio- 
meter 15 to supply just the right amount of electrical pressure to the crystal, in order 
that any slight increase of voltage due to the incoming signals may cause a com- 
paratively strong current to pass through the telephones. 

If now we slightly reduce the applied voltage on one of the crystals, a given 
increase of voltage due to incoming signals will cause a certain increase of current. 
Tlís increase will not be so great as in the case of the other crystal adjusted to its 
most sensitive point. If both crystals are now switched in together and an attempt 
made to receive signals they will be heard in fair strength, as the rectifying power 
of one crystal will be superior to that of the other. In simple words the operator 
тау be said to be working on the difference in rectification between the two crystals. 
But if signals of, say, six times the strength are now received, the sound in the 
telephones will not greatly increase, as the difference in rectification will not be six 
times as great, but perhaps only тї} times as great, or even less than this. Signals 
weaker than those it is desired to receive will not be reduced. to any great extent. 

In practical working the following points should be attended to :— 

(т) The two crystals used for balancing must be roughly of the same 
sensitiveness. 

(2) Thev raust be placed in opposite positions in the holders, so that when the 
potentiometers are adjusted the sensitive points are on opposite sides of zero. 

(3) Each crystal circuit should be opened while the other is being adjusted. 

(4) When the receiving circuits are all ішпей up to some incoming wave it 
should be tested on one crystal and then on the other. If the crystals are good the 
strength should be roughly equal, and now, if both crvstals are put on together, a 
rough zero of signals should be obtained, which can be made quite zero by moving 
one or other of the sliders a very slight amount. 

(5) The practical working conditions for mininium atmospherics are now obtained 
bv bringing one potentiometer towards zero potential until signals are roughly the 
same strength on the two crystals together as on the one with its potential not 
altered. It will then be found that signals stronger than those being worked with 
will be reduced. 

(6) It is necessary to readjust and rebalance for each different strength of signal 
it is required to receive, as strong signals will require more inovement on the slider 
than those which are weak. 

(7) If one of the crystals 18 slightly less sensitive than the other it is usually 
better to receive on the less sensitive one and balance with the more sensitive. 

(8 Readjustment of the “ІН” condenser will be necessary when the two 
crystals are used instead of one. This is due to the additional capacity of the second 
crystal. 

Where there is no jamming and no atmospheric disturbance there is not the 
slightest advantage in using the balanced arrangement ; in fact, there is a slight - 
disadvantage, as with the balance arrangement the strength of the signals received 
is slightly reduced. In such circumstances only one crystal—the more sensitive— 
should be used, the other being cut out of circuit. 


Wireless Selegraphy 
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“DOMINION "—iN Various MEDIA. 


THE position of Great Britain has always, throughout her long history, rendered 
it necessary for her to be powerful at sea. Circumstances forced into her hands 
the sceptre of Dominion, and so arranged matters that, over a great length of time, 
the claim '' Britannia rules the waves ” has been justified in fact. This sea dominion 
was wormwood and gall to the would-be World-D;ctator, Napoleon ; and his fustian 
Teutonic imitators have succeeded to his legacy in this respect. Nevertheless, the 
proverb still holds good—at all events as far as the surface is concerned —even more 
absolutely than ever before. Тһе advent of wireless telegraphy enables the mighty 
fleets, both mercantile and naval, of Great Britain and her Allies, to be co-ordinated 
and worked as a complete whole in a way utterlv undreamed of by the hero:c founders 
of British sea power. When we come to add to the all-powerful navy of our own 
country those of France, Italy, Japan, Russia, and now Атег.са, we realise the abso- 
lute preponderance at sea of the Allied flects as compared with those of Germany. 
Now, there are other media of a similar nature to water, and it may be worth while 
to consider whether they are not capable of being dominated by united effort to the 
same crushing degrec. 

The air is a medium bearing a marked resemblance to the sea in many respects, 
and we have witnessed a continual struggle all through this war for what some 
people are pleased to call the “ mastery of the air." Great Britain was curiously 
behindhand in this matter at the start, and had a great deal of leeway to make up. 
Fortunately, as far as heav;er-than-air machines are concerned, that object has been 
largely attained, although fresh efforts are constantly necessary in order to meet 
the ever-increasing counter-activities of the enemy. With regard to lighter-than- 
air machines, there seems little hope that we shall ever be able to challenge the enemy's 
supreniacy in this respect in the course of the war at all events. We have ourselves 
on many previous occasions endeavoured to do justice to the inventive genius and 
organising power of the late Count Zeppelin and the valuable weapon which he placed 
at the disposal of his country. The Zeppelin airships, under his supervision, developed 
so as to be able to “ keep the sea ” in all states of weather, and the lifting power 
of the later types enables them to carry wireless apparatus of a sufficiently powerful 
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nature to maintain cominunication over a radius of hundreds of miles, thus con- 
stituting them invaluable scouting auxiliaries in times of war and affording them 
immense possibilities for the further development of rapid communication in times of 
peace. One of the American newspaper correspondents who has been recalled to his 
own country in consequence of the rupture between the United States and Germanv 
came back full of enthusiasm for the real merits of this form of aircraft and of its 
potentialities for conducting a long-distance service at unexampled rates of speed 
in peace time. Не even went so far as to make the somewhat “ tall ” assertion 
that the failure of the Allies to break down the armed resistance of Turkey was due 
to the fact that Germany was able to supply Constantinople with some munit. ons of 
war, as well as men and machinery for manufacturing them, through the medium 
of Zeppelin airships, at a time when the Turkish supplies were at so low an ebb 
as to bring them to the verge of collapse. The Germans, after endeavouring to 
utilise those “ rigid ” aircraft for murder raids and ultimately failing in the attempt, 
have gone from one extreme to the other. Whereas in earlier days these products 
of Count Zeppelin’s genius aroused their hysterical admiration, they have now fallen 
into undeservcd disrepute. 

The Wellman airship which, in 1910, endeavoured to cross the Atlantic and to 
initiate the forg ng of one more link between the New Wor'd and the Old, was but 
“ап intelligent anticipation of events before they occur." There can be little doubt 


d 
T 
Pe 


THE 7TH DIVISION OF AUSTRALIAN WIRELESS MEN, [Photo: Meyers Bros. 


172 THE WIRELESS WORLD (JUNE, 


| А (Рһофю: Meyers Bros 
THE OTH DIVISION OF NEW ZEALAND WIRELESS MEN. 


that the feat will be accomplished easily after peace once more settles down upon the 
world, and that we shall see possibilities offered to travellers of rapid transit such as 
has never before been known. Wireless telegraphy will play its part, and by main- 
taining connection between the travelling airsh ps and their points of departure and 
arr val, double their utility and increase public confidence and safety to an im- 
measurable extent. We would remind our readers that in the case of the Wellman 
disaster radio communication was established between the unlucky pioneers and the 
Royal Mail liner Trent, which effected a sensational rescue of all on board. Unless, 
therefore, the Allies are prepared to continue to admit unchallenged the present 
enemy supremacy in lighter-than-air machines in peace as well as war, no time 
should be lost either by their inventors or bv their industrial organisers. 

There is a further field of dominion open to those who have energy and ingenuity 
enough to seize it ; we mean dominion in the ether. Тһе thoughts of some readers 
will perhaps be directed by such a phrase towards what is generally known as “ jam- 
ming "; but, as a matter of fact, our own ideas do not run in that direction at all. 
All sorts of prophecies with regard to it were rife in pre-war days ; we ourselves, 
however, always taking the view that—just as it is acknowledged to be of more 
importance for a whist player to acquaint his partner with the state of his own hand 
than to endeavour to deceive h's opponents—so would it turn out with regard to the 
use of radio-telegraphy in warfare. According to this view, the energies of wireless 
combatants would be more profitably directed towards establishing communication 
with their own people than in devoting their energies to endeavours to prevent such 
communication being utibscd by the enemy. Although so much of the actual 
happenings of war must necessarily remain secret until the end of hostilities, such 
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indications as we have been able to gather tend, on the whole, to confirm our first 
opinion. No! Dominion in the ether is to be looked for rather in the suppression 
of the enemy’s means for maintaining stations and in the simultaneous addition to 
the number and power of our own. This course has been systematically followed 
r.ght from the start of the struggle. The great stations situated within the confines 
of Germany’s “ places in the зип ” have опе by one succumbed to our persistent 
assaults. The huge enemy radio installation at Bagdad forms the latest case in 
point. With her cables severed, and her great long-distance wireless installations 
captured or destroyed, Germany was obliged to fall back on stations which stood in 
neutral territory and could not, therefore, be reached by force of arms. She abused 
her facilities in America to such an extent that—long before the outbreak of hostilities 
—President Wilson was obliged to take action to prevent her continuing thus to 
" violate neutrality." The entry of the United States into the arena of conflict 
has immensely aided the Allies in the establishment of that supremacy in the ether 
at which we have been steadily aiming forso long. Asa matter of fact, that dominion, 
although even yet not absolute, is so far on its way towards becoming so that our 
enemies are confessedly suffering acutely from their wireless disabilities, and that to 
an extent which it is impossible for us, under present conditions, to fully realise. 

A further factor in the establishment of ether dominion is referred to in the 
Electrical World of March 31st, and we cannot do better, with regard to this aspect, 
than quote the :psisstma verba of our eminent contemporary : 

“ It has, until recently, been generally accepted that any alliance of nations 
" which could maintain dominion on the seas оша ultimately extend its dominion 
"over the lands. It now looks as though the dominion of the air would ultimately 
“transcend in importance the dominion of the sea. The dominion of the air is 
“obtained by flying machines and by radio-communication. Those nations which 
“ collectively can maintain in alliance the greatest skill and ability in fleets of aero- 
“ planes, and also the greatest skill and ability in redio-communication, may be 
“ expected jointly to retain command of the seas, and іп combination therew.th to 
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“maintain command of the land. This skill and ability is intellectual and moral. 
“ТЕ calls for a high degree of inventiveness, engineering, discipline, hardihood, 
“courage, and initiative. No single country can expect to maintain such an 
“ hegemony, but a strong federation of progressive countries may hope to keep the 
“peace of the world through the joint dominion of the air." 


GENERAL SMUTS’ VIEW. 


It is interesting to note, in view of the foregoing remarks, the observations 
made by Lieutenant-General Smuts on the recent occasion when the London Chamber 
of Commerce made a presentation to the South African Government of the Air-Fleet 
aeroplane “ South Africa." Не spoke of the “ air supremacy " which the Germans 
appear at first to have temporarily obtained in South Africa. “ Against this," 
said the Africander General, “ our gallant lads made a most magnificent fight, very 
“ often with inferior machines ; with the result that the German machines did not 
“ dare to come over our lines." He proceeded to say that our supremacy had been 
maintained, and that he considered it hkely to become more absolute as time went 
on. General Smuts, after touching on the special difficulties presented by the 
terrain of South Africa, paid a warm tribute to radiotelegraphy, emphasising the fact 
that it had “ played a most important part in the war in Africa, where the telegraph 
“and telephone would have been practically useless.” 

Our visitor from overseas did more than review the past ; he looked into the 
future, and prophesied that after the war the aeroplane would prove one of the most 
potent instruments of peace, maintaining that the conquest of the air would open up 
new vistas of progress for the human race. After the war was over “ the aeroplane 
“апа wireless telegraphy would be of the utmost use іп our commercial life." He 
is glad to know that the present Government has appointed a committee to consider 
how the enormous amount of aircraft in our hands can best be turned to commercial 
uses. Space and time are the great enemies of a close union between the scattered 
units of the British Empire, and it seems likely that these will soon be overcome. 

This able exposition of the present situation and the promise of the future 
came from the lips of a victorious General who has been operating in that far-distant 
quarter of the globe wherein our enemy’s miscalculations have proved most glaring. 
In days of yore, had such a military leader, with his laurels fresh upon him, returned 
to Ancient Rome, he would have been accorded by the Senate and the People the 
honour of a ceremonial “ Triumph." The Victor from a Roman colony overseas 
would have proceeded in solemn procession between lines of acclaiming citizens up 
the Sacred Way to the Capitol, there to be presented by the Conscript Fathers with 
the Solemn Ovation of Victory. In his train would have marched the captives he 
had won, followed by a chosen band of his war-worn soldiery, the “ spoils of war ” 
being borne along in triumphal march to the accompaniment of choral bands and 
martial trumpets, whilst—all the way along—lines of acclaiming citizens strewed 
flowers and palms. The phlegmatic temperament of the Anglo-Saxon and the 
prosaic times in which we live forbid such ceremonies here ; but we can, at all events, 
accord the tribute of a close attention to his well-reasoned pronouncement. In our 
opinion, the man, above all others, who has the right to guide us by speech is the 
man who has already led the way in successful action. 


A Pioneer Voyage 


Recollections of the First British Operator to make a 
Transatlantic Crossing 


By F. S. STACEY 


In responding to the invitation of the Editor to place on record a few notes 
regarding my pioneer voyage on the s.s. Lake Champlain, I am faced with the fact 
that no less than sixteen years have elapsed since this interesting event occurred. My 
memory, however, is still fresh upon many points which may be of interest to those 
operators who are now sailing the seas with apparatus of modern type. It will be 
seen later on that the conditions under which we had to work at that time were very 
different from those prevailing to-day. 

It was in the year 1890 that I joined the Marconi Company, and after having 
made myself familiar with the apparatus, which was of a comparatively simple nature, 
at the office of the Company, then at 28, Mark Lane, and later on at Chelmsford, 
under Dr. Murray, I was able to act as technical assistant at several important demon- 
strations. | When the Belgian mail packet Princess Clementine was fitted with 
wireless telegraphy I served aboard as operator. 

The Princess Clementine having proved successfully that wireless telegraphy was 
a reliable form of communication, Captain C. V. Daly, who had then recently joined 
the Marconi Company as Marine Superintendent, arranged with the Beaver Line to 
instal a set of apparatus on board the s.s. Lake Champlain. The arrangements were 
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TRANSMITTING AND RECEIVING APPARATUS AS USED ON THE ' LAKE CHAMPLAIN.” 


made with a Mr. Jones, later known as Sir Alfred Jones, and one of the directors of 
Messrs. Elder, Dempster and Company. Considerable importance was attached to 
the venture, particularly as the Lake Champlain was one of the Beaver Line's new 
vessels. Ав soon as negotiations were concluded I was instructed to get together 
the necessary apparatus and proceed to Liverpool to join the vessel, which was lying 
іп the Alexandra Dock. The work of installation was carried out under the super- 
vision of the late Mr. Bullock, afterwards appointed Traffic Manager to the Marconi 
International Marine Communication Companv, Limited. 

The transmitting apparatus consisted of a ten-inch induction coil working off 
current supplied by two six-volt accumulators. Four six-volt accumulators were 
supplied, two being worked whilst the other two were on charge. At that time there 
was no switchboard for charging, and the mains were connected to the accumulators 
through a bank of six carbon filament lamps which provided the necessary resistance. 
There were no tuning circuits, transmitting jiggers or aérial tuning inductances, the 
aerial being simply connected to one side of the spark gap and the '' earth ” to the 
other. А threc-centimetre spark was used between balls of т} centimetres diameter. 
The receiving apparatus consisted of two coherer receivers with a Morse inker, tlie 
signals being received on tape. The aerial consisted of two wires supported about 
one hundred feet above the waterline by means of a sprit, hoisted to the top of the 
mast and about twelve feet long. These wires, which were made of 7/20 I.R.V.B. 
electric lighting cable, were kept six feet apart by means of two spreaders, one at the 
top and one at the bottom. Тһе aerial was led into the wireless cabin by a Bradfield 
insulator practically identical in form with that used at the present day. Тһе 
transmitting key consisted of a switch and key combined. The lever had at one end an 
ebonite handle and a platinum contact, and this worked upon another contact 
beneath. At the opposite end of the lever was attached a length of ebonite fitted 
with another contact and a terminal. When the key was “ up ” this back contact 
rested upon a lower contact connected to the receiving instruments by means of a 
length of lead-covered cable, the lead covering of which was very carefully earthed. 
The terminal attached to the contact on the ebonite extension was connected with 
the aerial lead, so that when the key was at rest the receiver was directlv connected 
with the aerial. Thus, when receiving, electrical oscillations collected by the aerial 
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wire passed to the terminal оп the top of the ebonite rod extension on the key, from 
there to the contact and thence by the lead-covered cable to the receiver. On 
depressing the key for signalling the contacts at the end of the ebonite rod were 
broken and the receiver cut out. 

As there was no available accommodation on the boat for the wireless apparatus, 
a special cabin had to be built, and it is interesting to compare this with the specially 
designed and equipped cabins used at the present day. It consisted of little more 
than a cupboard 4 ft. 6 in. in length and 3 ft. 6 in. in width, one side being formed 
by the iron buikhead. It was made of matchboarding, without any windows, and 
when natural light was required the door had to be opened. The total cost of this 
palatial structure was {5 ! 

The apparatus itself was mounted on a table covered with green baize, the 
accumulators being placed on the floor and the lamp resistance for charging the 
cells screwed on to the wall. Two induction coils were supplied, one being used and 
the other being kept as a spare. The two coil boxes one on top of the other served 
as a seat, the empty coil boxes providing a convenient cupboard for spares and 
sundries. The stationery supply was of the simplest description, and consisted of 
P.V. forms, Post Office telegraph forms, and some Marconi’s wireless telegraph forms 
printed in red. Traffic abstracts and the many other papers now in use had then not 
come into being. 

The s.s. Lake Champlain sailed on the 21st of May, 1901, with about 1,200 people 
on board, Soon after ме 
cleared the land we estab- 
lished communication with the 
station at Holyhead (long 
since dismantled), and soon 
after losing touch with this 
we picked up Rosslare. 
Numerous messages were sent 
and received to and from the 
owners ; messages were also 
sent by members of the crew. 
Our busy time soon ceased, 
however, for there were no 
other stations to communicate 
with in Great Britain and 
none had been erected on the 
"American side. 

The new wireless installa- 
поп naturally aroused іге- 
mendous curiosity and interest 
among the passengers and 
crew, who crowded in and 
out our tiny cabin from morn 
till eve. It is safe to say that | 
it was much harder work THE CUNARD S.S. ‘“‘ LUCANIA.” 
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explaining the apparatus and satisfying the visitors than actually manipulating 
it when occasion required. When the ship arrived at Halifax it was invaded 
by an army of newspaper reporters, who were quick to realise the possibilities 
of the new method of communicating, and Captain Stewart, Chief Engineer 
Samson and the writer were busy giving interviews and explaining the apparatus. 
Special articles appeared in the newspapers and were cabled to America and 
England. Оп arrival at Montreal further interviews were given and much 
interest aroused. Representatives from several of the scientific societies and 
technical colleges visited the ship, and Mr. Keeley, at that time Government 
Inspector of Telegraphs, journeyed from Ottawa with the express purpose of 
examining the apparatus. As a result of his visit the Canadian Government cabled 
to England and ordered two sets of apparatus for communication across the Straits of 
Belleisle, a distance of twenty-two miles, where considerable difficulty had been 
experienced in maintaining cable communication owing to the cable being con- 
tinually felled by icebergs. 

. The return voyage was without event until on calling Crookhaven, which had 
not been erected at the time of our outward journey, but which was now working, we 
were considerably surprised to receive a call from the Cunarder s.s. Lucania, which 
was outward bound on her first trip with wireless. I exchanged several messages 
with the operator (Mr. J. St. Vincent Pletts), and as soon as communication was 
finished I picked up Crookhaven. Telegrams were sent to the owners and to Queens- 
town, and received some hours before they would have been if the old methods of 
signalling by means of flags had been used. After leaving Queenstown we communi- 
cated with Rosslare and Holyhead, and in due course arrived at Liverpool. 
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"SOS" CALLS. 


THE successful torpedoing of one hospital ship after another by the German 
submarines creates a situation almost unexampled since the early dawn of modern 
civilisation. About a year ago an unsuccessful attempt was made against the 
hospital ship Asturias, and the German Government then, at all events, paid the 
hypocrite's tribute to virtue of ' explaining " that this vessel, despite her conspicuous 
and distinctive marking, was '' mistaken for an ordinary transport ” in full daylight. 
Now, however, the mask of hypocrisy has been deliberately cast away. Тһе 
Britannic, the Braemar Castle, the Gloucester Castle, the Asturias, the Donegal, the 
Lanfranc, and the Salta, all hospital ships, and some with a full complement of 
wounded on board, have been successfully torpedoed. Тһе SOS calls for help 
radiated from their aerials have enabled the toll paid by the unhappy and helpless 
victims of “ man's inhumanity to man " to be immensely less than it would otherwise 
have proved. But there is another and a further SOS call to be considered. | Our 
ordinary ether-wave summons demands as a right assistance from every vessel 
which receives it, and the SOS call to humanity at large makes assuredly no less 
sacred an appeal. 

On Sunday, April 22nd, the International Red Cross Committee (with its head- 
quarters at Geneva) answered that appeal, and addressed a note to the German 
Government, pointing out that “іп torpedoing hospital ships it is not attacking 
“combatants but defenceless beings, wounded or mutilated in war, and women who 
“аге devoting themselves to the work of relief and charity." Such action on the 
part of the International Convention is, we believe, without precedent. The Red 
Cross Society has received the most solemn recognition of neutrality and vows of loyal 
allegiance from every civilised nation. It is truly “international " in the strictest 
sense of the term. The German Government treated their protest with contempt. 
It has thereby once again proved itself a traitor to its pledged vows, and formally 
placed its country “ outside the pale " of civilisation. The call of the SOS radiated 
from the international aerials of the Geneva Convention has, therefore, failed as far 
as organised Governments are concerned. But it goes on vibrating just the same 
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and makes its insistent note heard by every heart that is “ listening in ” for appeals 
from suffering and helplessness. 

Beside such organised infamy, individual acts of treachery, however despicable 
and however general, seem dwarfed by comparison. Nevertheless, such cases as 
the following are well worth recording : 

A Breton skipper received an SOS wireless call from the Bergen, a Norwegian 
three-masted sailing vessel. The signal was repeated and a further message stated 
the vessel to be sinking. In fulfilment of his international obligation the skipper 
made for the spot with all speed, and in an hour and a half came in sight of a grey 
three-masted vessel which (he was surprised to find) showed no signs of being in danger. 
she was flying the Norwegian colours, but suddenly lowered them and hoisted the 
German naval standard. The Breton sk:pper tried to escape, but the sham Nor- 
wegian barque opened fire, whilst German officers on board, roaring with laughter, 
shouted “ Vive la France." The bogus barque Bergen is really a steamer of 2,500 
tons,cleverly disguised, 
and carrying several 
guns. She is com- 
manded by Corvette 
Captain Graf уоп 
Ukner. 


* * * 


No WIRELESS WARN- 
ING RECEIVED. 


А Boarp of Trade 
Enquiry was held at 
Belfast at the end of 
March and the begin- 
ning of April last on 
the collision between 
the London and North 
Western Railway Co.'s 
s.s. Connemara and 
the Newry steamer 
Retriever. It will be 
remembered that these 
two vessels collided in 
Carlingford Lough on 
November 3rd, 1016, 
with a resultant loss 
of 94 lives. Mr. Е. 
A. Swayne, outlining 
the case for the Board 

Photo: “ Topical." of Trade, described 
WIRELESS ON A GERMAN SUBMARINE. the circumstances of 
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the collision. The Connemara was outward bound from Grcenore for Holyhead. 
She carried 51 passengers, three cattlemen, a railway guard, and a crew of 
31. The usual complement of the Retriever was ten, but only nine were 
carried on that voyage. Of all the men involved only one (a member of 
the Retriever’s crew) was left to tell the tale. Both vessels were amply equipped 
with life-saving apparatus, and the Connemara possessed а wireless installa- 
tion. Nevertheless, no radio station und2r Government control received any distress 
signals whatsoever. This is the record of a terrible catastrophe of which, in all 
human probability, it will be impossible for us ever to reach the correct solution. 
It forms one of those rare occasions when the equipment of a vessel with wireless 
does not appear to have succeeded in sav:ng some, at least, of the victims of a disaster 
at sea. The only comment that can be made is the sad admission that—let human 
forethought and prevision do all they may—there must be occasions when every 
precaution proves in vain. 


ж ж ж ж ж же 


NEW GOVERNMENT REGULATIONS AFFECTING THE SAFETY ОЕ BRITISH SHIPS. 


The Board of Trade Journal, dated April 29th last, contains (on page 109) the 
following additional regulation affecting the safety of British ships : 


After Regulation 37B the following Regulation shall be inserted : 

“ 37c.—The Admiralty or the Shipping Controller may, with the concurrence 
“of the Board of Trade, give directions that any British ship shall forthwith be and 
‘shall continue to be equipped with such apparatus as may be specified in the direc- 
“tions for securing the safety of the ship, and that the crew of the ship shall be 
“© properly instructed in the use of such apparatus. 

“ If any ship with respect to which any such directions have been given puts to 
“sea from any port in the United Kingdom without complying with the directions, 
“ the owner or master of the ship shall be guilty of a summary offence against these 
“ regulations, and if the ship is at any time subsequently found at any port of, or 
"in the territorial waters adjacent to the United Kingdom, the ship may be seized 
“ала detained." 


WIRELESS WORLD readers will remember that, іп order to give effect to the 
International Convention of London in 1912, the British Government amended the 
laws relating to merchant shipping by the “ Merchant Shipping (Convention) Act, 
1014,” of which Part III. refers to wireless telegraphy. Тһе text is given іп extenso 
in the 1917 “ Year Book." This Act came into force on July Ist, 1915, but has not 
yet been put into operation. However, new measures for securing safety at sea for 
British ships during war time are being regulated by Orders in Council issued under 
the Defence of the Realm Act. Regulation No. 37 under that Act, together with 
those numbered 37А, 37B and 37c, all refer to these various new measures. Of these, 
378, which was printed in THE WIRELESS WORLD of July, 1916 (page 460), and in the 
'* Year Book ” (page 242), refers specifically to radiotelegraphy, and makes it obliga- 
tory for wireless to be installed on all British ships of 3,000 gross tons and upwards. 
The above-quoted Order in Council would appear to be couched in general terms, 
50 as to include the whole series of regulations. 


Twenty-one Years of Progress 


An Historical Résumé 


THE earliest wireless electric telegraph was invented in 1842 by Samuel Morse, 
the creator of the code bearing his name. It was, however, little else than an 
interesting scientific experiment, for it was incapable of operating over anything 
but the shortest distance. Nowadays we should term it telegraphy by means 
of an earth leakage current. Two or three years later a similar method was used 
in Scotland by James Bowman Lindsay, and other inventors, following the same line, 
endeavoured to perfect the method, but with little success. 

In 1892 a much more perfect form was invented by the well-known scientist, 
Sir William H. Preece. His method differed from those of his predecessors, in 
utilising what is known as clectromagnetic induction between two parallel wires, 
a phenomenon which creates the difficulty in telephony known as “ cross talk." 
Where two telephone wires run parallel for any distance there is a liability of speech 
conveyed іп one wire being overheard by subscribers using the other, and special 
means have to be adopted to overcome this difficulty in practice. Sir William 
Preece utilised this effect, and coupled it with the method discovered by Morse to 
transmit signals over a distance of two or three miles. Two parallel telegraph wires 
each of a length practically equal to the distance separating them were erected, and 
very Satisfactory results were obtained іп several places, but the method could not 
be used for long distance communication, owing to the great length of wire necessary— 
lengths, it will be noted, more than sufficient to connect up the two places. 

Thus it will be seen that, although Senatore Marconi did not invent “ wireless 
telegraphy "іп the broadest sense of the word, yet before the advent of his invention 
a form of wireless telegraphy which would communicate with ships at sea or over 
any considerable distance without the use of enormous lengths of wire was totally 
unknown. Marconi’s method was entirely new, and it was long ago established 
beyond all possibility of doubt that he was the first to produce a wireless telegraph 
operating by means of waves of free electricity in space. In the mists of doubt 
which obscured the early davs of the ether wave wireless telegraph attempts were 
made to deprive the young Italian inventor of the credit for his wonderful invention, 
by pointing out tliat many years before Sir William Preece and others had tele- 
graphed without wires. Those who endeavoured to belittle Senatore Marconi's 
genius certainly did not realise that he was working on entirely new lines. 

Just as the invention of the fountain pen consisted in combining two already 
well-known objects—the pen and the inkpot—so the creation of the ether wave 
wireless telegraph by Marconi consisted in combining a number of already known 
instruments to form a working telegraph. Professor Heinrich Hertz some years 
before had discovered that waves of free electricity could be propagated and detected 
in space ; Morse in America had found out the way of transmitting intelligence by 
means of dots and dashes; Branly, in Гтапсе, had made a sensitive detector of 
electric waves known аз the coherer, and various workers in the telegraph field had 
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produced instruments such as relays, Morse inkers, and the like. Marconi took all 
these things, improving and adapting them to his own purpose, and in the year 
1896 came to England with a few boxes containing the whole apparatus necessary 
to communicate intelligence for a distance by means of Hertzian waves. 

The early years of the Marconi telegraph were times of immense interest and 
immense endeavour. Only those who were actually concerned with the first experi- 
ments can realise the enormous difficulties which had to be overcome. Тһе efficiency 
and reliability of the wireless telegraph of to-day is the result of twenty-one years of 
constant painstaking endeavour, of numerous and costly experiments, and of the 
unremitting labour of many great minds. Unlike many inventors who have pro- 
duced some great invention, the young Italian scientist was never contented with 
what he had done, and since producing his first telegraph he had never ceased to 
labour for its constant improvement. All wireless men of to-day realise the stupen- 
dous technical difficulties which were faced by the pioneers, but not all understand 
the apathy, and, indeed, the actual opposition, which was at first offered by 
the scientific world. Even Sir William Preece, to whom Senatore Marconi was 
introduced on his arrival in England, and who placed at the disposal of the 
young inventor the 
facilities of the Post 
Office, had no great 
faith in the future of 
wireless telegraphy. In 
the year 1900, when 
interviewed by the 
representative of a 
well-known magazine, 
Sir William Preece re- 
marked that wireless 
telegraphy had gone 
as far asit ever would, 
and Lord Kelvin is 
recorded to have said 
that he would rather 
trust a message to a 
boy ona pony. Many 
other scientists, whom 
we will mercifully 
leave unnamed, ргас- 
tically accused the 
enthusiastic young 
Italian of being a 
charlatan. Апа yet 
in spite of the dis- 
couragement and diffi- 
culty the inventor PALAZZO MARESCALCHI, BOLOGNA, THE 
pressed on with his BIRTHPLACE ОЕ SENATORE MARCONI. 


ғ 
|] 


REGI 
м 
— / — 


4. 
ИЙ 


ТІМ 
” I iK 


| umm 


S ка алин ъа 
Y 4 

— 

[3 


ТП 1t imn 


"E | 
4 


154 THE WIRELESS WORLD [ JUNE, 


life work with an enthusiasm which he was 
fortunate in being able to communicate to his 
assistants. 

In March, 1807, Marconi succeeded іп 
communicating over a distance of four miles 
before representatives of Government depart- 
ments, and two months later the distance was 
increased to eight miles, the latter tests being 
performed in the presence of Professor Slaby, 
whom the German Government had sent as a 
scientific "spy." How Slaby went back to 
Germany, reported to his Government, and was 

_ instructed to produce a German wireless system 
on the same lines is well known to all who are 
acquainted with the early history of the subject. 
It is from this time that the Telefunken system 

SIN А uae Rennes dates—a system which, although it may differ 

nowadays in a number of respects from the 

British Marccni system, was, nevertheless, at first practically a complete copy 

of that invented by Senatore Marconi. 

At the close of the year the first land station was erected at the Needles, Isle 
of Wight, and in December signals from the Needles Station were read on a temporary 
installation fitted to a steamer eighteen miles away. 

The first paid wireless message was sent by Lord Kelvin from the Needles Station 
to another installation at Bournemouth, and readers who are interested will find in 
our December, 1015, issue a photograph of the identical message scribbled in pencil 
on a half sheet of notepaper. Royal patronage was given to the invention two 
months later when wireless telegraph communication was established between the 
royal yacht Osborne and Ladywood Cottage, Osborne, in order that Queen Victoria 
could be kept in touch with the then Prince of Wales. By this time the Trinity 
House authorities had realised the value of the new telegraph in keeping lightships 
in touch with the mainland, and a number of vessels were fitted soon afterwards. 
The wisdom of this step was admirably demonstrated in January, 1899, when the 
East Gcodwin lightship was damaged in a gale, and the mishap reported to Trinity 
House by wireless telegraphy. 

In view of the enormous importance of radiotelegraphy in naval warfare it 15 
interesting to note that the first British warships were equipped with Marconi 
apparatus in July, 1899, messages being accurately transmitted and received up to а 
distance of seventy-four nautical miles. The same year saw the first wireless sets 
purchased by the War Office, who despatched them for use in the South African war. 
They proved of considerable service and were later transferred to ships of the Navy. 
This fact will be of interest to those who supposed that the present great conflict is 
the first in which wireless telegraphy has been utilised. 

By the year 1900 considerable technical as well as commercial progress had 
been made. The invention of “tuning ” by Senatore Marconi enabled a high 
degree of selectivity to be obtained, and made possible the simultaneous working of 
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a number of stations without mutual interference. Marconi now commenced his 
endeavours to communicate by wireless the whole way across th2 Atlantic, from 
Cornwall to Newfoundland, without any relaying. There were many reasons, said 
the scientific world, why such attempts were absurd and a waste of time. For 
one thing, the curvature of the earth would prevent wireless communication with a 
spot even half as far away as America, and, even if that insuperable difficulty could 
be overcome, it would be impossible to build masts high enough. And then there 
was the question of power, the amount of energy required to transmit signals over 
this distance would be quite unobtainable. Probably, thought some рзорЕ, this 
was a hare-brained scheme for extracting money from the British public. And yet 
the impossible was achieved! The enthusiastic inventor, with his little band of 
faithful assistants, heard the first faint signals from the station in Cornwall, a rhythmic 
series of dots forming the letter S. When the first public announcement of success 
was made it is safe to say that nine responsible people out of ten refused to believe 
it. Thus, in the Daily Telegraph for December 18th, тоот, we find the following 
statement :—'' Notwithstanding the detailed, signed statement by Signor Marconi, 
*© appearing in the Daily Telegraph yesterday, there was ап indisposition . . . to 
“accept as conclusive his evidence that the problem of wireless telegraphy across 
“the Atlantic had been solved by the young inventor. Scepticism prevailed in the 
“City. ‘One swallow docs not make a summer ’, said one, ‘апа а series of ' S" 


NEWFOUNDLAND FOR THE FIRST TRANSATLANTIC EXPERIMENTS. 
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WHICH THE AERIAL 


SENATORE MARCONI RELEASING A KITE BY 


WIRES WERE SUPPORTED IN EARLY LONG DISTANCE EXPERIMENTS. 


The view generally held was that electric 


“signals do not make the Morse Code.’ 


‘strays and not electric rays were responsible for actuating the delicate instrument 
“ recording the ‘Ss’ supposed to have been transmitted from near the Lizard to 
" Newfoundland on Thursday or Friday. Some attributed these wandering 


‘“ currents to the old trouble—earth currents, others to the presence of a Cunarder 
“fitted with the Marconi apparatus, which was, or should have been, within 200 
“ miles of the receiving station at St. John's on the day of the experiment." 


In the same article Sir William Preece is reported as having said that “ We 


“shall want more information than we have at present 


because the letters 


“ Sand К are just the letters most frequently signalled as the result of disturbances 


“іп the earth or atmosphere." 


Some people even went out of their way to write books proving that Marconi 


Wireless Telegraphy was largely a fraud, and we have before us as we write a little 


technical nature, in which a large portion has been given up to an 


attempt to prove that ether wave wireless telegraphy cannot possibly be tuned. 


volume of a quasi 


he author says, after reproducing some diagrams of Marconi apparatus, “ I challenge 


“алу living individual using apparatus of this description, not only to tune the 


“ currents successfully, but to tune it at all.” 


T 


Even after it had been proved beyond question that wireless communication 
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was taking place between Great Britain and Newfoundland the impression was 
deliberately created by interested parties that signals were only transmitted by 
means of the relaying of ships, that is to say, the impulses were transmitted from 
Cornwall to a ship a few hundred miles off the coast, from tbat ship to another a 
similar distance away, and so on, through many vessels until the opposite coast was 
reached. Although direct wireless communication between England and America 
. was achieved by Marconi in 1901, and has been developed to such an extent that 
to-day we have a regular day and night commercial service between Ireland and 
Nova Scotia, it is a strange fact that there are still people who believe that this 
relaying method is the only means by which signals can be transmitted across the 
Atlantic. 

In the May previous to the first transatlantic transmission the first British 
ship, the s.s. Lake Champlain, was equipped with wireless telegraph apparatus, and 
about the same date coast stations were erected in England and Ireland: at Holyhead, 
Caister, near Yarmouth, North Foreland, Crookhaven, Co. Cork, and Rosslare, 
Co. Wexford. The Committee of Lloyds also arranged for a number of their 
signal stations to be similarly 
equipped. The story of the 
first trip with wireless on the 
s.s. Lake Champlain is told on 
another page and operators of 
to-day will find it very inter- 
esting reading. Thenceforth 
progress in the fitting of ship 
installations was rapid, and 
before long a special school had 
peen opened at Waterloo, near 
Liverpool, for the training of 
"wireless operators. А photo- 
graph of the school—which, by 
the way, was in the same 
building as the wireless station 
used for communicating with 
ships—will be found on page 
178. Іп February, 1002, 
Senatore Marconi made his 
famous transatlantic crossing 
on the s.s. Philadelphia, during 
which he discovered the differ- 
ence between day and night 
ranges of a wireless installation. 
By 1903 the use of wireless 
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Berlin. After considerable discussion, rules for international working were formulated 
and were the basis of the elaborate regulations which are now in force. Аз time went on 
the use of radiotelegraphy in calling for help in marine disasters became more and 
more apparent. Public interest іп wireless as а life-saving invention was not, however, 
aroused until 1909, when in highly dramatic circumstances the wireless operator 
of the White Star liner Republic, which was sinking as the result of a collision, 
succeeded in bringing aid to the distressed vessel. The whole of the passengers and 
crew were saved before the vessel sank, and for the first time the general public realised 
the immense benefit which the Italian had conferred upon mankind. The distress 
signal, “СОО” (now supplanted by the well-known ‘ SOS"), became indelibly 
impressed upon the public miud and journalists with more jmagination than 
accuracy informed the public that the letters meant “ Come quick danger." Asa 
matter of fact it meant nothing of the kind, being simply a combination of the 
well-known telegraphic signal, “СО,” meaning “all stations," with “РБ” for 
danger. 

Space will not permit us more than to glance at the subsequent history of 
radiotelegraphy and the extraordinary progress which it has made. Ships of all 
nations were soon fitted and coast stations erected in every part of the world,so that 
now we find betwcen боо and goo installations on land and something between 
5,000 and 6,000 sets of apparatus on board ship, quite apart from the enormous 
number of portable sets being uscd on the fighting fronts and by aeroplanes and 
airships. Numerous high power and transocean stations are in everyday use, and 
direct wireless communication can now be easily effected over immense distances. 
As an example of the enormous range of the modern high power stations we would 
mention that signals from the Marconi station in Hawaiian Islands are easily readable 
by the big wireless stations in Europe, and in favourable conditions it should be 
possible to send a message right round the world with only two relays. Аза proof 
of the possibility of this it should be mentioned that the San Francisco Marconi 
Station is easily readable at Clifden, Co. Galway, the station at Nauen, near Berlin, 
has been heard by the Japanese Station at Funabashi, and Funabashi carries out а 
day and night service with San Francisco, our starting-point. This fact alone will 
serve to make the reader realise the enormous progress made in the twenty-one 
years of Marconi's wireless telegraph. 


The “ Marconi Tradition ” 


THE French Government official organ, Gazette Offictelle de la République 
Française, corresponding to our London Gazette, announced in the course of April 
that: “Corothie (Ernest Alexander), an English wireless telegraphist (born on 
“the 23rd February, 1895, at Brecken in Scotland), was serving on board the s.s. 
“ Ohio at the time when the personnel of the vessel was quitting her, in great haste, 
“after she had been struck, without warning, by a torpedo. Тһе ship sank four 
“minutes after the explosion, but the young man remained at his post engaged іп 
“radiating signals of distress and went down with the vessel.” 


The Reconnaissance 
A War Story 


THE twilight is deepening and the evening sky is a study in orange and grey, 
with the poplars and buildings cut out in sepia against its background. The infantry 
rest-huts by the Calvary at the end of the village are the scene of quiet activity. 
Men are filing from them and hurriedly assembling on the little parade-ground in 
marching order, shrapnel helmeted. They are “going in” to-night. Vague 
rumours have been flitting from unit to unit throughout the day. Something about 
the enemy retiring and other vague, wonderful camp rumours. Nobody exactly 
knows, everybody’s heard from somebody else, and all the rumours and whispered 
scraps are official—authentic—absolutely. 

True, the guns made the windows of the village and the old church belfry tremble 
the previous night, and caused the bats and pigeons to flutter slecpily from the 
beams, but to-day there hasn’t been a sound—not a gun heard. 

Suddenly you hear, “ Everybody present, sergeant-major ? ” and a minute later 
the men are marching on the cobbles towards the line. They pass the field artillery 
lines—the R.E. dump, the transport and bridging tram lines, and then they are 
joined by four men helmeted like themselves and carrying small cases and boxes 
slung round their shoulders. The four fall in behind the rear platoon and drop into 
stride with the others. 

Ihe twilight is fastly deepening ; occasionally an owl floats quietly across the 
roadway and the rooks in the clumps of trees have ceased to caw. 

At length the cross roads where the communication trench begins is reached. 
The companies quietly drop into single file, and their helmets are soon bobbing up 
the trench-way like some long line of fisherman’s floats оп a grey evening tide. Still 
not a sound, not a very light even. It seems uncanny—verie. : 

The leading file at length reaches the roadway just behind the supports. Here 
the road has not been dug, and the men quickly jump from the one trench, double 
hastily across the open roadway from force of habit and drop swiftly into the other 
trench, which leads to the supports and front line. 

At length the fire trench is reached and the men file silently in. The companies 
which they are to relieve are not going back to billets ; they are to man the supports 
and wait. 

After a few minutes “ Relief complete "' is signalled, and everybody settles down 
for a brief rest, save the sentries and the party which has gone out manning the fire 
steps to cut the wire. In a few ininutes they will be passing through the channels 
which are now being cut and cleared in it. 

‚ Everything is still-—no rifle fire—not even a sound from right or left. The 
men converse in whispers—a curious hush has fallen over everything. The rattling 
of a rifle bolt far down the trench seems almost like a machine gun firing—so loud 
does it seem. 

Suddenly the wire-cutting party crawl into the trench and signal all ready. 

D 
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А stir passes down the line as the men get ready and give their equipment 
its final adjustments. 

Suddenly the word comes down the line—'' Over!” Тіс men scramble 
swiftly over the parapet and thread their way through the wire, clear it, and soon are 
walking slowly across No Man's Land, picking their way cautiously over the rank 
ground. In places the grass is knee deep. Tree stumps and twisted bushes abound, 
and there are, in places, little rows of stakes with fragments of rust-encrusted wire on 
"them—dating, perhaps, to the early days of the war when one or other of the sides 
held the part of ground which now is No Man's Land. 

The moon has come up and the night is fairly clear. At length the leading 
detachment reach the German wire and soon are busy with their wirecutters. Тһе 
first man through leaps into the trench. Soon the trench is swarming with vague 
helmeted figures. There is no trace of the enemy—everything is deserted. А 
platoon commander, with his service revolver in his hand, shouts an inquiry in 
German down the inky shaftway of a dugout. There is no replv, and a couple of 
Mills's grenades go rattling down the earthen stairway. Five seconds later they 
explode with startlingly loud detonations. А wisp of smoke steals up the shaftway 
and drifts off on the night air. Again all is still. Other dugouts are searched and 
are found to be empty of occupants. Their floors are littered with paper, broken 
crockery and odds and ends of clothing and discarded equipment ; beds and tables and 
forms have all been carefully rendered useless. | 

The old German front line 1$ soon left behind, and the waves cross the second, 
third and reserve lines quickly and silently. Still not a soul has been encountered. 
Two hours later the leading patrols emerge into fresh open fields and leave the 
elaborate system of trenchways and burrows behind. А halt is called, and every- 
body falls flat. А small patrol is detailed, and two of the men, with their small 
covered cases, join the group of men who are about to steal forward on their recon- 
naissance—the wireless men. А few whispered orders and the group leaves the main 
body. There is a small farmhouse almost half a kilometre ahead, showing ghostily 
grey in the moonlight. Perhaps the place is bristling with machine guns. It may 
still be occupied by part of the enemy rearguard. Exactly what its nature is the 
patrol are about to determine, or at least attempt to. 

The men steal stealthily forward over the fields. Hedges they negotiate 
cautiously, but still there is no sign of anything human. Rats there are in plenty, 
which cause the men to pause, listen, again resume their cautious progress towards the 
quiet little dwelling ahead. 

At length the building is reached, and the first two men wriggle swiftly forward 
with arms ready. One inan raises himself and, bent almost double, glides along the 
gable. He pauses, and his comrades, kneeling in the little hacked and broken 
orchard on the west side of the building, take a tighter grip on their rifles. The 
silence is intense—oppressive. Then, with startling suddenness, there comes from 
the building peal on peal of awful laughter ; then there is а pattering of feet in tlie 
courtyard ; a thud, and again silence. The men rise and rush forward and swarm 
into the farm. In the barn they find a pair of machine guns, their muzzles trained 
through narrow slots cut in the brickwork. In the beam of the patrol commander's 
torch they desery a grey uniformed figure huddled over his gun, his features horribly 
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mutilated. In the yard they find his fellow gunner, sobbing and muttering—mad ! 
The two have evidently been detailed for the purpose of covering the retirement, 
and the strain has been too great for the pitiful figure in shabby grey huddled on the 
' obbles of the yard. 

The patrol commander gives an order, and next second the two tclegraphists are 
slinging their аспа! from the gable of the house. А few minutes later the little trans- 
mitter is spitting and spluttcring—then falls quiet. 

Suddenly the fields to the west of the farm are dotted with hurrying figures, 
coming onward—the main companies. They at length come up, and a fresh patrol, 
including the two wireless men who had been with the main body, again steal out 
to the east of the building. The main body settle themselves іп and around the 
building and in the hedgeways to right and left. The wireless men with their instru- 
ments are lying on the floor of the barn listening intently. In perhaps fifteen minutes 
the advanced station will signal them. 

In the meantime the advanced patrol is making slow and methodical progress 
towards its objective—a sunken road almost a kilometre beyond the farm. To their 
right runs a row of poplars. Suddenly, with a loud rending crack, one of them 
falls. The patrol “ freeze " like wild animals. Two of the men bear dimly off to the 
nght to investigate, and find the trees on the verge of falling. Great yawning 
notches gape in their trunks. 

The patrol passes on. Two hundred yards from the sunken road they again 
halt. Everything is deadly still —the moon sails from behind a cloud and shows the 
hedgeway bordering the road. Then with awful and dramatic suddenness there is a 
loud splutter as if some gigantic catherine wheel had been suddenly lit—an enemy 
machine gun. In an instant the men have dashed forward. А stream of sparks fly 
Írom a steel helmet as a round strikes it and ricochets. Some of the men fall, but in 
a second the machine gun emplacement is surrounded and the gunners overpowered. 

А few minutes later the little transmitter is again spitting out its signal, and 
fifteen minutes afterwards the sunken road is manned and being consolidated by our 
теп, 

Again а patrol leaves the main body and through the night the stepping up 
goes оп 

Dawn comes and finds our positions advanced almost seven miles from the old 
line with artillery and reserves behind, and the prospect of another day of successes 
ahead, and thus the methodical advance continues. 

PERIKON. 


et 


Graphical Symbols for Wireless 
Telegraphy 


SOME READERS’ VIEWS. 


As a result of the article which we published in our April issue on “ Graphical 
Symbols for Wireless Telegraphy," we have received the following two interesting 
communications. In view of the importance of the proposals now being considered 
by the Engineering Standards Committee we repeat our invitation to correspondents 
to furnish us with their view. 


The Editor, WIRELESS WORLD. 


Sin,—With reference to the list of graphical symbols published in the current 
issue of THE WIRELESS WORLD as tentatively suggested by the Engineering Standards 
Committee for use in diagrams of wireless circuits, may I be permitted to offer the 
following comments ? 

The symbol has already been very extensively used to designate an alternator, 
and should be retained without modification if possible. It is suggested that 
the connections should be drawn as above—viz., at opposite ends of a diameter— 
instead of close together as in the proposed symbol, both in order to keep the symbol 
in uniformity with other similar ones (such as used for measuring instruments, etc.), 
and also to avoid any confusion that might otherwise arise in case two-phase or three- 
phase alternators should be required to be indicated. The following symbols might 
therefore be standardised for this purpose : 


Alternator, single-phase —(~)— Alternator, two-phase 


Alternator, three-phase ©. 


Іп some classes of diagrams, such, for example, as those dealing with certain 
forms of frequency raising and similar apparatus, some such means as the above 
for distinguishing between single and polyphase machines may be very desirable. . 

In this connection the proposed symbol 187 for a motor-generator seems, at 
least to me, to be scarcely adequate. When everything is considered, the object 
of a circuit diagram should be to clarify an explanation given in the text, and for 
this purpose all the symbols used ought to be as suggestive as possible and also 
consistent with one another. The latter condition in the case of a motor- “generator 


would seem to be better met by some such symbol as O- ©. since each 


of the component parts are already in use to represent a direct-current motor (or 
dynamo) and an alternator respectively. In certain circumstances it may prove 
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desirable to distinguish in some manner between a simple rotary converter and a 
motor-converter consisting of two coupled machines. For lack of a better method 
this might, perhaps, be effected as follows : 


Rotary converter 0-6 
pn) 
Motor converter (two machines) 30-08 


Composite symbols on the lines here suggested would have the additional 
advantage of enabling a distinction to be made between single or polyphase machines 
on the A.C. side of the converter in the manner already indicated for the simple 
alternator. 

The above plea for clarity of the symbol may call for some modification in 
Хо. 192 proposed for a static frequency transformer. Would not this piece of 
apparatus be better represented (with not greatly increased difficulty of drawing) 
by a more explanatory symbol on the lines of an ordinary closed core transformer, 
especially as there are several different types of such apparatus in use. Тһе addition 
of leads to indicate direct-current polarisation, for instance, such as 15 employed 
in some of these types would not appear to be able to be very clearly indicated 
if a symbol on the proposed lines is adopted. 

In connection with ordinary static transformers no distinction appears to have 
been provided for between a low frequency iron-cored transformer and a high frequency 
air-core jigger. Is there any objection to the retention of the symbol in place of 
No. 193 to indicate an iron-cored transformer, while the two coupled coils without 


the central line is employed for the air-core jigger, as in No. 202 ? 


With reference to No. 195 proposed for a telephone transmitter, a slight simpli- 
fication could be secured by using straight lines to indicate the mouthpiece instead 
of curves. The curved mouthpiece, although more true to the usual construction, 
is apt to look rather clumsy in a diagram if the centres for the arcs of the circles are 


not well chosen. = _ 
хи 


As the symbol for ап arc, something on the lines of —— == appears to 
me to be preferable to the simple cross in the connecting lines as in No. 178, since the 
latter symbol has been frequently adopted to designate disconnecting switches. 
Incidentally, some standard provision for such switches and also for fuses might well 
be included in the wireless list. 
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The remainder of the proposed symbols do not call for any special comment, 
as they are already in extensive use for the purposes indicated, but at the same time 
it is to be hoped that as many views as possible may be obtained on the proposed 
list, and also any modifications or additions thereto, before definite recommendations 
are drafted as to their general use. 

In the majority of circuit diagrams, when accompanied by explanatory text, 
it is customary to employ reference letters to indicate the various parts. May it not 
be possible for the committee to issue certain recommendations as to these at the 
same time as for the symbols themselves, as conducive to greater uniformity in 
radio-diagrains. Merely to indicate the direction of this, I would put forward the 
following list, in the hope that it may bring forth suggestions of a like nature : 

Alternator, ~ ; antenna, A; ammeters, Aj, Az, etc. ; arc lamp, Ar; earth, Е; 
inductance, L,, L,, etc. ; key, К; telephone receivers, Т; resistance, К; trans- 
former, F or Tr; jigger, J; batterv, B; buzzer, Z; audio-frequency condenser, 
К; radio-frequency condenser, C; decremeter, à; wavemeter, A; voltmeters, 
Vi, V, etc. ; coherer, Н; crystal detector, Р; magnetic detector, M-D ; telephone 
transmitter, M; vacuum detectors, V; spark gap, S; quenched gap, O ; rotary 
gap, Y ; leakance resistance, S; generator or dynamo, G. Appropriate suffixes 
can be appended to these letters when required, and efforts should be made to 
maintain these as consistent with one another as possible. For example, the suffix o 
may be rctained for parts of apparatus in the supply circuit; т for the primary or 
first oscillatory circuit ; 2 for the secondary circuits, and so on. 

It is hoped that the above suggestions may possibly be of some usc in helping 
to arrive at a representative collection of graphical symbols. The work of the 
committee in compiling such a list will doubtless be welcomed by all workers in the 
radio-field. Рнпір К. CovnsrEv, B.Sc.(Eng.) Associate, I.R.E. 


SIR,—I have received my April copy of THE WIRELESS WORLD and am very 
interested in the article on Symbols on page 42, and in response to your invitation 
for your readers' views I should like to make a few remarks. 

I heartily agree that all wireless engineers should adopt a standard symbol to 
represent any one piece of apparatus. Іп choosing such a symbol it is essential that 
it should bc of simple construction, clearly showing what it is intended to represent, 
so that it may be fairly well recognised at sight, thus obviating the necessity of 
studying it like a Greek alphabet. 

I also think that when showing the same apparatus as used by other electrical 
engineers, it should be represented bv the same svmbol as used Бу them. 

We must remember that what standards wireless engineers of the present day 
accept will become the studies of our students in the future. The more obscure and 
numerous we make them, the more time and energy will be used in “ incidental "' 
education with its disadvantage of wearing out the student. 

With reference to the list shown on pages 42 and 43, perhaps I may venture to 
make the following suggestions : 

Fig. 176.—This shows an alternator. І feel that this is somewhat of a departure 
from the usual practice. Power and other electrical engineers invariably show а 
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generator. © The periodicity sign could be inserted to distinguish between 


а D.C. and an A.C. machine. Phase distinction is, I hardly think, necessary for 
wireless work. 
Fig. 187.—This shows а motor-generator. Such a symbol when connected 


up would look like this =(= . I think that uncertainty is liable to exist as 


to which are the D.C. and which аге the A.C. leads. Of course, they may soon 
be found by tracing the circuit, but that takes up time, and I think it would be much 


clearer and surer to show a motor and a generator coupled together. О-о 


The periodicity sign could be inserted in the alternator to prevent possible error. 
The sign shown, whilst quite suitable for a draughtsman or printer, is unsatis- 
factory for the rough hand-drawn diagrams so often used by engineers. 

Figs. 185 and 186.—This shows two kinds of keys. No. 186 is the Standard 
Single-current Morse Key as used on line telegraphy, and Хо. 185 is the same key 
without the back contact. It does not seem necessary to have two separate symbols. 
In wireless, where only the lever and front contact are used, we need only show 
two wires, and can easily insert a back contact if required. The same symbol would 
then represent any key. 

Fig. 193.—This shows a transformer. Is this to be interpreted as an ordinary 
voltage or “ pressure " transformer ? If so, I think the favourite method of showing 


. > = . А . . б,» . 
it is 5 = ‚ the primary апа secondary winding being distinguished bya 


few thick and many thin lines respectively. As their natural inductance 15 not 
used in the sense of tuning, I think straight lines would be preferable to curves, 
thus differing from an oscillation transformer. As matters stand at present, No. 193 
and No. 202 are absolutely identical ; also they do not show any difference between 
the primary and secondary windings. Nos. 194 and 203 are also identical. 

Fig. 197.—This shows a buzzer. In any diagram of importance I think it would 
be very unsatisfactory. This figure is very similar to the “ Hedghog ” transformer 
used by telephone engincers, the only difference being in the number of terminals. 


The construction of a sketch like this cg" is little, if any, more complicated, 


and shows at a glance what it is without liability of confusion. In any case, the 
balanced-crystal circuit is about the only one where a buzzer is shown, except where 
buzzer excitation of the aerial is used. In such a case a detailed drawing is made, 
in order that the aerials and earth connection may be shown. Therefore, why have 
a symbol for it other than that suggested above ? Testing buzzers are only shown 
in detailed drawings of receiving sets. 
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Fig. 204.—This shows a direct coupling. I think it is usual and best to show 


any variable point with an arrow head. ЕЕ TUM ER Where line meets line it is 


usually assumed to be a solid joint. The arrow head shows it can be conveniently 
adjusted. 

Once more may I venture criticism ? 

Fig. 212.—This shows а quenched gap. Personally, I cannot see any resemblance 
to a quenched gap in it. Such gaps are constructed by а number of flat plates 


connected in serie’, || ог as in the Е. J. Chambers Сар elle 


where the electrodes revolve. І think the former sign is most suitable and less 
liable to misrepresentation than that shown in Fig. 212. 

I hope my remarks will not be regarded in the light of adverse criticism, but 
rather as a straightforward discussion such as our institutions and societies have for 
their object. 

I would very much like to hear what views some of your other readers have on 
the subject. | 


W. GorbDon-CAMPBELL, К.Е. Stud. I.E.E. 


[French Oficial Photograph. 
ARRANGING THE “ LEAD-IN’’ OF A WIRELESS AERIAL ON THE FRENCH FRONT. 
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[Рлою: Record Press. 
A RUSSIAN MILITARY WIRELESS STATION IN THE FIELD. 


Steam and Diesel Ships 


The following note, of some interest to wireless operators, 18 extracted from our 


»» 


contemporary “ Syren and Shipping ” :— 


“ WE are asked to state ‘as briefly as possible” what the advantages of the 
“ Diesel ship are as compared with the steamship. Тһе superintending engineer of 
"a well-known British shipping company once gave them in a way which cannot, 
“we think, be improved upon. His owners have two vessels of exactly the same 
“ dimensions—a coal-burning steamer with quadruple expansion steam engines 
“апа a motor-ship with four-cycle Diesel engines. The power is about the same 
“in each case. On a New York voyage the Diesel ship carries, roughly, боо tons 
“ more cargo than the steamship. The weight capacity of each of the vessels is 
"about 6,500 tons leaving New York. Тһе differences between the weights in 
“favour of the Diesel ship are: weight saved in hull and machinery, 70 tons ; 
“© weight saved іп fuel, 470 tons ; weight saved in fresh water, less stores, бо tons ; 
“total, боо tons. For measurement cargoes the Diesel ship has an advantage 
' of 32,400 cub. ft. Other advantages are: (т) There is no loss of heat, such as 
“there is while raising steam or under-banked fires at anchorage, as when power is 
"not wanted there is no fuel being consumed ; (2) fewer men are required ; (3) 
‘the speed of the vessel is maintained because it does not depend on firemen who 
“аге affected by hot weather, and there are no fires to clean ; (4) there is a saving 
‘of fuel in port, as in the case of a steamship with winches there is a big loss of heat 
“ by radiation and condensation ; (5) the cost of keeping the ship clean is less." 


Among the Operators 


ANOTHER HOSPITAL SHIP. 


OF all the outrages perpetrated by the 
Huns during the present conflict the torpedo- 
ing of hospital sHips is perhaps the worst. The 
story of the torpedoing of the Lanfranc has 
already been told іп the columns of the daily 
Press. The Lanfranc carried two operators, 
Messrs. F. Amott and W. G. C. Marsh. 

Mr. Frederick Amott, the senior, is 25 
years of age, and was born in the south of 
London. After leaving school he entered а 
business house and later decided to take up 
the career of a wireless operator. He received 
his preliminary training at the British School 
of Telegraphy, Clapham Road, and joined the 

OPERATOR F. AMOTT. Marconi Company іп 1912. His first trip was 

on the s.s. Jvernia, from which he transferred to 

the s.s. Saldanha and later to the s.s. Maryland, where he served for several trips. 

Prior to taking duty on the s.s. Lanfranc he had served on the s.s. Carisbrook Castle. 
We are glad to say that Mr. Amott escaped from the wreck without injury. 

The junior operator, Mr. Walter George Marsh, was born at Barbadoes in the 
West Indies. After leaving school he took up an appointment in the Post Office 
and later held а commercial position in the City. Мг. Marsh had been connected 
with the clerical staff at Marconi House for some time prior to his transfer to the 
Marine Operating Department, and his many friends will be glad to hear that he was 
safely rescued from the wreck. 


* * * * * 


S.S. Ballarat. 


The loss of the transport Ballarat was 
marked by scenes of the greatest bravery, 
and the accounts which have already 
appeared in the Press indicate that the 
story of the disaster will be remembered 
for many years as an example of the 
heroism of British troops in times of 
emergency. The two wireless operators 
wcre Messrs. Richard Jones апа Thomas 
Francis O'Shea, both of whom were fortu- 
nately rescued. 

Mr. Richard Jones, the senior operator, 
is 26 years old and hails from North Wales, OPERATOR W. G. C. MARSH. 
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his home being at Port Dinorwic, Bangor. 
After leaving school he joined the staff of the 
Post Office and later, at the suggestion of Sir 
William Preece, applied for and obtained an 
appointment in the Marconi Company’s school. 
Joining the Liverpool school in March, 1910, he 
completed a course of training, and in January 
of the following year was appointed to the 
s.s. Corinthian. From this ship he transferred to 
the s.s. Saturnia and thence to the s.s. Columbia, 
on which he made a number of voyages. He 
afterwards served on a number of other vessels, 
опе of which was torpedoed and sunk in 1015. 
The Ballarat is thus the second vessel on which 
Mr. Jones has met with misfortune, and we con- 
gratulate him on once again escaping uninjured. 

The junior operator, Mr. Thomas Francis O'Shea, is a native of County Cork, 
and is 18 years of аре. On leaving school he took a course of wireless telegraphy 
at the Atlantic Wireless and Cable College, Cahirciveen, and in September, 1916, 
joined the Marconi House School. Тһе Ballarat was his first ship, and we аге glad 
to say that he escaped uninjured. 


OPERATOR К. JONES. 


* * * ж ж ж 


5.5. Arcadian. 


The steamship Arcadian, well known before the war as а palatial cruising vacht, 
was one of the recent victims of the German torpedo. The two operators were 
Messrs. Harold Arthur Bowman and Alfred Barrett Harwood. We regret to state 
that Mr. Harwood lost his life in the disaster, although fortunately Mr. Bowman was 
saved. 

: Mr. Harold Arthur Bowman, the senior, whose home is at Wrexham, is 23 years 
of age. On leaving school he took an 
interest in wireless telegraphy and studied 
at the Liverpool and Manchester Wireless 
Training Colleges, where he obtained his 
Postinaster-General’s first-class certificate. 
Joining the Marconi House School in 
April, 1913, he was soon appointed to the 
staff, his first trip being on the s.s. Cam- 
pania. He later served on a number of 
other vessels and was appointed to the 
Arcadian in August of last year. 

The junior operator, Mr. Alfred 
Barrett Harwood, who, we deeply regret 
to say, is reported missing and presumed 
drowned, was born at Hebden Bridge, 
OPERATOR T. Е. O'SHEA. Yorkshire. After receiving his education 
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in his native town he held two business 
appointments in that place, and attained 
considerable proficiency in bookkeeping 
and accountancy. On taking up wireless 
telegraphy he studied at the Manchester 
Wireless Training College and applied him- 
self so well that he obtained the Postmaster- 
General's First-Class Certificate in a very 
short time. Іп June, 1916, he was 
appointed to the staff of the Marconi 


OPERATOR Н. А. BOWMAN. 


Company and at once proceeded to sea on 
thes.s. Asian. After two months' service 
on this vessel he transferred to the Arca- 
dian. Deep sympathy is felt with the 
parents of this young man in the terrible 
loss which they have sustained. The 
knowledge that he lost his life in the service 
of his country will perhaps be of some 
slight consolation to them in their time of 
trial. THE LATE OPERATOR A. B. HARWOOD. 


Wireless in the Courts 


In the early days of the war when wireless enthusiasts were new to the working 
of regulations concerning apparatus established under the Defence of the Realm 
Act, a certain number of police court cases occurred, of which typical examples will 
be found in past issues of THE WIRELESS WORLD. Such cases have for a long time 
practically ceased to exist, but on May 7th last an electrical apprentice named 
Reginald George Harrison Cole, employed in Portsmouth Dockyard, was charged at 
Portsmouth Police Court, under the Defence of the Realm Act, with being in posses- 
sion of a wireless telegraphic apparatus, without the permission of the Postmaster- 
General. A detective who, visited the prisoner's residence at Southsea is stated to 
have found, attached to a 15-foot clothes pole, three fine wires similar to those used 
as aerials in wireless telegraphy, whilst in Cole's bedroom it is alleged that he dis- 
covered a table on which was a machine attached to aerials, and in working order. 
The account which has reached us states that the accused maintained he could only 
receive messages, and was remanded for further inquiry. Тһе young man has since 
been committed for trial. 
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The Wireless Transmission of 
Photographs 


Article II. 
By MARCUS J. MARTIN 


EDITORIAL МотЕ: The previous article of this series appeared in our issue for 
September last. 


BEFORE leaving the subject of films which was discussed in the last article it 
has been thought advisable to include the following notes relating to the question of 
speed. 

Besides the Hurter and Driffield method of obtaining the speed numbers of 
plates and films adopted by a large number of makers in this country, there are also 
two standard English systems known as the W.P. No. (Watkin’s power number) 
and Wynne F. No., both of which are used to a fair extent. 

The “ Actinograph " number or speed number of a plate in the Н. & D. 
system is found by dividing 34 by a number known as the Inertia, the Inertia, which 
is a measure of the insensitiveness of the plate, being determined according to the 
directions laid down by Hurter and Dritheld—that is, by using pyro-soda developer 
and the straight portion only of the density curve. If, for instance, the Inertia was 


found to be one-fifth, then the speed number would be ЗА 170, and the plate 15 
5 
Н. & D. 170. The W.P. No. is found by dividing 50 by the Inertia. Thus 2 --250 


and the plate is W.P. 250, but for all practical purposes the W.P. No. сап be taken as 
one anda half times H. & D. The Wynne F. numbers may be found by multiplying 
the square root of the Watkins number by 64. Thus 

y 250 =15'81 and 15:81 x 6'4 =\\.Е. тот. 

For those photographers who are in the habit of using an actinometer giving 
the plate speeds in H. & D. numbers the following table, taken from the Photo- 
graphers’ Daily Companion, is given, which shows at a glance the relative speed 
numbers of plates for the various systems. The Watkins and Wynne numbers only 
hold good, however, when the Inertia has been found by the H. & D. method. 


` TABLE ОЕ COMPARATIVE PLATE SPEED NUMBERS. 
H. & D. W.P. No. ^. М.Е. No. H. & D. |. W.P. No. W.F. No. 

lo. 15 24 220 323 II4 

20 30 28 240 | 352 120 

40 бо 49 260 | 352 124 

Зо | 120 69 280 412 129 
100 | 147 77 300 441 I34 

_ 120 176 84 320 | 470 135 
140 | 206 9I 340 | 500 142 
160 ! 235 | 103 350 555 | 150 


200 | 294 109 400 558 | 154 
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As already stated, the best film to use for pur- 
poses of photo-telegraphy is one having a fairly 
slow speed in which the range of exposure 
required comes well within the limits of the 
fim. There is no advantage in using a film 
having a speed of, sav, H. & D. 300 И good 

. results сап be obtained from one with а speed 
of H. & D. 200, as the use of the higher speed 
increases the risk of over-exposure. With the 
high-speeded films the difficulties of develop- 
ment are also greatly increased, there being 
more latitude in both exposure and develop- 
ment with the slower speeds and consequently 
a better chance of obtaining a good negative. 

In these articles it is not desirable, neither 
is 1t intended, to give an exhaustive treatment on the subject of lenses and their 
action, but as optics plays an important part in the transmission of photographs, 
both by wireless and over ordinary conductors, the following notes relating to a 
few necessary principles have been included as likely to prove of interest. 

Light always travels in straight lines when in a medium of uniform density, 
such as water, air, glass, etc., but on passing from one medium to another, such as 
from air to water, or air to glass, the direction of the light rays is changed, or, to use 
the correct term, refracted. This refraction of the rays of light only takes place when 
the incident rays are passed obliquely ; if the incident rays are perpendicular to the 
surface separating the two media they are not refracted, but continue their course 
in a straight line. 

АП liquid and solid bodies that are sufficiently transparent to allow light rays 
to pass through them possess the power of bending or refracting the rays, the degree 
of refraction, as already explained, depending upon the nature of the body 

The law relating to refraction will perhaps be better understood by means of the 
following diagram. In Fig. т let the line AB represent the surface of a vessel of 
water. The line CD, which is perpendicular to the surface of the water, is termed 
the normal, and a ray of light passed in this direction will continue in a straight line 
to the point Е. If, however, the ray is passed in an oblique direction, such as ND, 
it will be seen that the ray is bent or refracted in the direction DM. The angle NCD 
is called the angle of incidence and DEM the angle of refraction. И we measure 
accurately the line NC, which is the sine of the angle of incidence, and the line EM, 
which is the sine of the angle of refraction, it will be found that the line NC is 14, ог, 
to be correct, 1336, times the length of the line EM. И the ray of light is passed in а 
still greater oblique direction, such as JD, it will be found that the sines of the two 
angles JHD and DPK will also bear the same proportion to cach other as 1:336 
to r. This proportion of the sines is maintained whatever angle the incident ray 
makes with the surface of the water, and the number 1336 is termed the index, or 
co-efficient, or the refractive power of water. 

The refractive power varies, however, with other fluids and solids, and a complete 
table is given in several works on optics. 


айы. 
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Glass is the substance most commonly used for refracting the rays of light in 
optical work, the glass being worked up into different forms according to the purpose 
for which it is intended. Solids formed in this way are termed lenses. А lens can 
be defined as а transparent medium which, owing to the curvature of its surfaces, 


FIG. 2. 


is capable of converging or diverging the rays of light passed through it. According 
to its curvature it is either spherical, cylindrical, elliptical, or parabolic. The lenses 
used in optics are always exclusively spherical, the glass used in their construction 
being either crown glass, which is free from lead, or flint glass, which contains lead 
and is more refractive than crown glass. The refractive power of crown glass is 
from 1'534 to 1'525, and of flint glass from 1:625 to 1°590. Spherical surfaces in 
combination with each other or with plane surfaces give rise to six different forms of 
lenses, sections of which are given in Fig. 2. 

All lenses can be divided into two classes, convex or converging and concave 
ordiverging. Inthe figure B, C, D are converging lenses, being thicker at the middle 
than at the borders, and E, F, G, which are thinner at the middle, being diverging 
lenses. The lenses D and G are also termed meniscus lenses. The line NY is the 
axis or normal of these lenses, to which their plane surfaces are perpendicular. 

Let us first of all notice the action of a ray of light when passed through а prism. 
The prism, Fig. 3, is represented by the triangle BBB, and the incident ray by the 
line TA. Where it enters the prism at A its direction is changed and it is bent or 
refracted towards the base of the prism, or towards the normal, this being always the 
case when light passes from a rare medium to a dense one, and where the light leaves 
the opposite face of the prism at D it is again refracted, but away from the normal 
in an opposite direction to the incident ray, since it is passing from a dense to a rare 
medium. The line DP is called the emergent ог refracted ray. If the eye is placed 
at T, and a bright object at P, the object is seen not at P, but at the point H, since the 
eye cannot follow the course taken 
by the refracted rays. In other 
words, objects viewed through a 
prism always appear deflected 
towards its summit. 

In considering the action of a 
lens we can regard any lens as 
being built up ора number of 
prisms with curved faces in con- 
tact. Such a lens is shown in FIG. 3. 
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Fig. 4, the light rays being refracted 
towards the base of the prisms or 
towards the normal, as already explained ; 
while the top half of the lens will refract. 
all the light downwards, the bottom half 
will act as a series of inverted prisms and 
refract all the light upwards. 

If a beam of parallel light—such as 
light from the sun—ge passed through а 
double convex lens L, Fig. 5, we shall 

[ find that the rays have been refracted 
FIG. 4. from their parallel course and brought 
together at a point Е. This point F is 
termed the principal focus of the lens, and its distance from the lens is known as 
the focal length of that lens. In a double and equally convex lens of glass the 
focal length is equal to the radius of the spherical surfaces of the lens. If the 
lens is a plane-convex the focal length is twice the radius of its spherical surfaces. - 
If the lens is unequally convex the focal length | 
is found by the following rule: multiply the 
two radii of its surfaces and divide twice that 
product by the sum of the two radii, and the 
quotient will be the focal length required. 

Conversely, by placing a source of light at 
the point F the rays will not be refracted, but E 
will be projected in a parallel beam the same FIG. 5 
diameter as the lens. If, however, instead of 
being parallel, the rays proceed from a point farther from the lens than the 
principal focus, as at A, Fig. 6, they are termed divergent rays, but they also 
will be brought to a focus оп the other side of the lens at the point а. If the 
source of light A is moved nearer to the principal focus of the lens to a point A! 


Veet ell ГЫ 


the rays will come to a focus at the point a!, and similarly when the light is at А? 
the rays will come to a focus at aë. It can be found by direct experiment that the 
distance fa increases in the same proportion as AF diminishes and diminishes in - 
the same proportion as AF increases. The relationship which exists between pairs 
of points in this manner is termed the conjugate foci of a lens, and though every lens 
has only one principal focus, yet its conjugate foci are innumerable. 
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An Outline of the Design of a Wireless 
Station 


By BERTRAM HOYLE, M.Sc.Tech., А.М.1.Е.Е., Lieut. R.N.V.R., 
H.M.S. “ Excellent," 1917. 


(Continued from page 120 of the May issue.) 


THIS adjustable inductance is mounted -with an axial worm of piteh equal 
to that of the turns ; and carries an internal radial brush contact which can be rotated 
and drawn along at the required rate, thereby putting more or less of the coil into 
circuit. 

[NoTE.—The fixed value of L, was purposely chosen on the low side because of the 
inductance of the aerial lead in and earthing system, which is appreciable, and which 
will have the effect of raising both 4 min. and A max.] 

19. Conclusion of Design of Transmitting Portion of the Station. —No considera- 
tion of the more mechanical engineering problems invalved has been given, such as 
the design of the high-speed signalling key, the design and distribution of stresses 
in the high-speed disc discharger, and the aerial span stresses and necessary 
allowance to make for wind and snow, in the amount of the stringing up tensions. 

Some interesting deductions can now be made from the figures obtained so far 
for the stations : 


R.M.S. Values. Maxima Values. 
Transmitting : Г, =71:65 amperes. Г, =571 amperes. 
V,-22,730 volts. У, =185,500 volts. 
K.W. =50:6 v K.W. over one spark train 
=108,000. 
Receiving : I,==45 x 1078 amperes. 1,—367 x 1078 amperes. 
V,=0-0146 volts. РУ.--0:110 volts. 
Watts =0-0184 x 1078 Watts over one train 
= 39:57 хїо- 


Duration о! опе train 0:000465 seconds. 


PART П 
INTRODUCTION. 


A protective inductive leak to earth and micrometer jump gap would be 
paralleled with the receiving apparatus—7.e., straight from aerial lead in to earth. 
The inductive leak to carth carries away any steady accumulation of electricity 
on the aerial due to electrified air. The jump gap in parallel with this carries away 
any induced sudden rise of voltage such -as is caused by distant thunder storms 
or the rapid discharge of an electrified cloud in the neighbourhood of the receiving 
aerial, 
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The protective inductance must have a magnitude considerably greater than 
that necessary to tune in the longest desired waves. 

20. Inductance of the Aerial—The natural wave-length of the aerial is 
м 759 OV La Ka and can readily be found by sparking the aerial to earth and 
measuring the wave-length by means of a wave-meter. Jf now an inductance of 
known value L, be added in series with the aerial and earth, and the wave-length 
again measured, then 


№ =59°6 V (E, T L)K,. 
Dividing one by the other we get 


АИГ, 

^ a L 

А 

а -- а ==] а 

è LFI, Ж. 
Whence L,—lLi bus 1) cms. 


In an actual case this would have to be measured and allowed for in the subse- 
quent work ; but as it can only be found accurately by direct measurement on the 
aerial in question, it is omitted in the following. 

21. Aerial Tuning Inductance.—A.T.I. Firstly, the total acrial to earth circuit 
inductance must be determined. For this it is necessary to choose the maximum 
wave-length it is desired to be able to receive оп the instruments. 

Let A max, be 10,000 metres, and to allow for а margin for tuning, take II,000 
metres. ‘Then 


EG. AT cU ln — =6:95 x 109 cms. 


T (59:6)? 0-00.49 
This amount will be subdivided into two parts ; one, either infinitely variable 
or in numerous steps, and the other a fixed amount for coupling purposes, forming 
the primary of a coupled receiver set. For good coupling leave about 150,000 cms. 
out, making 6-80 x 109 cms. for the infinitelv variable A.T.I. 
(1.) Coupler-Coil Dimensions : 
Using Lorenz's inductance formula again, and the tables of the Q, А, and B 
functions given in the December, 1916, issue : 
Take n —54 turns. 
а —3:5 cms., coil radius. 
b —60 cms. coil axial length. 
Winding with wire at nine turns per centimetre : 


5999. Whence А —0*4515 

and for n =54 the В =0:3198. 
2 а 7 1! 2 " 
PELA Whence Q —15:04. 
L,==an? Q 


=3:5 х (54)? x 15704 =153,200 cms. 
AL =4 кап(А +B) 
—47535x54x0771I =1,830 cms. 
True L=L,— AL =151,370 cms. 


л Ыы". i L— We 
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(п.) Aerial Tuning Inductance, АТА. : 


Take п = 330 turns. 

а=то cms. b=55 cms. 

2 for the wire as before 0:90. 
А —0'4515. 

В —0:3345 for »=330. 

A +В —0:7860. 

T —0:3638. Whence О —6:183 
L,=an? Q. 


=10 x (330)? x 6:183 26:743 x 108 cms. 
AL —4 п an(A + B) 
—4 п X IO x 330 x 0:786 =:033 x 108 cms. 
True L —L,— АГ =6-71 x 109 cms. 


which is sufficiently large because the amount aimed at was on the high side. 
In most large stations the acrial tuning inductance is split up into numerous 
Steps. 

Owing to the flatness of tuning always obtained in the aerial to earth circuit, 
due to its large damping, the limits of wave-length that can be received on any one 
step can easily be made to overlap the wave-lengths obtainable on the adjacent 
steps. 

The complete calculation of thirtv or forty steps is somewhat long and is omitted 
here. The principle involved is simply that of trial and error and the method is 
clearly brought out in the following calculations for four steps of the receiver secondary 
inductance. 

If it is desired to be able to receive small wave-lengths, below the natural 
wave-length of the aerial, then a variable capacity must be arranged so as to be 
connected in series with the aeria] to earth circuit when required. 

The usual laws of series condensers enable us to determine what value this 
series condenser must have for any given minimum wave-length. 

Let K, be the effective capacity required for a given small wave-length A. 

A, =596 V LK, . 
А =59:6у1.К'. 


where А < л. 
\2 
whence K! = Za | 
(59:0)* L, 
Now let Ки be the additional series capacity, such that 

I I, I 

ККК 
K'.K 

А 11 — а, 
SK КК! 


This series capacity КИ will reduce the wave-length from Aa the natural wave- 
leneth of the aerial, to A the desired small wave-length. 
(To бе continucd.) 


Instructional A rticle 


NEW SERIES (No. 3). 


EDITORIAL NOTE.—In the opening number of the new volume we сот- 
menced a new series of valuable instructional articles dealing with Alternating 
Current Working. These articles, of which the present is the third, are being 
specially prepared by a wireless expert for wireless students, and will be found to be 
of great value to all who are interested 1n wireless telegraphy, either from the theoretical 
or practical point of view. They will also show the practical application of the 
instruction зп mathematics given in the previous volume. | 


INDUCTANCE. 

12. Self-Inductance.---When a steady electromotive-force is applied to а con- 
ducting circuit it 15 found that the resulting current does not instantaneously assume 
its full magnitude. 

This is because the circuit possesses a property known as Self-Induction, or, 
as it is termed for shortness, “ Inductance.” 

Inductance т a continuous current circuit is only effective at the starting and 
stopping of the current, but in an alternating current circuit it 1s effective for the 
whole time tlie current is flowing. 

The effect of Inductance in a circuit can best be illustrated by considering first 
of ail a mechanical analog y. 
| When a railway train is started from rest a certain force is required to act on 
the wheels for а certain definite time т order that the train may obtain a given 
speed. After this has been acquired the force necessary to keep the train moving 
at that speed is only necessary to overcome friction, which is much less. Now, if 
this last force is removed tae train will not come to a sudden standstill, but will 
come to rest gradually, and will only come to rest more quickly if the brakes are 
applied or an obstacle is placed in the way. 

it is seen, therefore, that the train resisted the force required to move it and 
likewise resisted the force exerted to bring it to rest. This resistance of a body to 
a change of motion is known as mechanical inertia. 

18. Electromotive Force of Sel!i-Induction.—If a length of wire is coiled round 
in the form of a spiral (Fig. 12) we have a coil possessing a large self-induction and 
hence termed an inductance coil. 


v” 
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Apply to this coil an electromotive force. When the current is switched on 
it will traverse each coil of wire. Consider first the coil P. | 

The current flowing round coil, Р, will create a magnetic field in the direction 
ol the arrowed rings. This magnetic field will cut coil 0. 

Since the current commences from zero and rises to its maximum value the 
magnetic field also changes in magnitude with it. 

The magnetic field threads coil О and the changing in magnitude is exactly 
equivalent to coil О moving through a stationary constant magnetic field. 

Now on page 62, it is shown that the latter will give rise to an induced electro- 
motive force in coil 0. 

This induced E.M.F. is known as the Е.М.Е, of selt-induotion or the back Е.М.Р. 


ғ.” «а, «Ра» GQ ч» <<» в a 
№ ЙАТ AV ВТ AY AV AY АТ AVATAR 


Mem ша ша ША аа ж ШӘ ма ота ар өп 
еее 
LA AA AA. AULA A D 
УАТАТАТАТАТАТАТАТАТ 


| 


FIG. 13. 


14, Growth of Current.—-The Е.М.Е. induced іп coil О is in such a direction 
that the current flowing in Q will be in an opposite direction to that in coil P. This 
current will therefore tend to neutralize the current flowing in coil P, and consequently 
the current in the remaining coils will only gradually attain their maximum value. 
This is equivalent to the train attaining its maximum ѕреса in our mechanical 
analogv. 

This growth of a cutrent in a coil of wire, or Solenoid as it is sometimes called, 
can easily be shown by connecting an electromagnet, that is a solenoid, with an 
iron core, to a coil wound in such a way that it has a very small inductance, two lamps 
and a continuous E.M.F., as in Fig. 13. The inductive coil must have the same 
resistance as the second coil, and the lamps must be the same size. 

Then, when the current is switched on, the lamp in series with the inductive 
coil will gradually attain its maximum brilliancy, while the other lamp attains its 
maximum brilliancy at once, thus showing that the current in the inductive circuit 
gradually attains its maximum value. 

Now if the inductance coil is connected to an alternating E.M.F. the current 
will vary in strength and direction. For the first quarter of a period the current 
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is increasing in one direction. 
set up in coil Q in such a dire: 


as already seen, an induced Г.М.Е. is 


Therefore, 
"tion as to oppose the current in coil P. 


15. Lenz's Law.—This law states that any induced E.M.F. tends to oppose the 


motion which produced them. 


This is shown to be the case with the E.M.F. in coil О. Now as the current is 
fal'ing in the second quarter period, the strength of the magnetic field is decreasing, 


causing the coil Q to be cut in the opposite direction. 


E.M.F. will oppose the current which produced it. 
to rest applies to the decrease of the current. 


Thus, again, the induced 


The analogy of the train coming 
As the current completes the second 


half ot the cycle in the opposite direction to the first half, the increase and decrease 
of the current and the E.M.F. of self-induction will be in the opposite direction to 


those during the first half cycle. 


16. Coefficient of Self-Induction.— It has been shown that the E.M.F. of Self- 
Induction depends ou the increase and decrease of the current strength. 


It is 


e of change uf the magnetic flux in the circuit, and the coefficient 


If-induction or more shortly the inductance of the circuit is the ratio of the 
total number of magnetic lines of force in the circuit to the current producing them. 


measured Бу the rat 


e 


O1 SC 


The unit of self-inductance 


y the letter ** L.? 
is the ** Henry ” and the inductance of a circuit is 1 Henry, when a back Е.М.Е. 


ы 


his value is usually represented b 


г 
2 


ging at the rate of 1 ampere іп 1 second. 


> 


of 1-volt is induced by a current chan 


17. Angleof Lag. 
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is greatest, that is at zero, the rate of 
change of the strength of the magnetic 
field is greatest. The value of the 
induced E.M.F. is therefore a maxi- 
mum. Ісі curve /,.;, represent the 
back Е.М.Г. 

In order to obtain the value of 
the applied E.M.T. it is merely neces- 
sary to add the ordinates of RC and 
an amount equal and opposite to Е... 
If this be done over the complete 
cycle the curve Ё is obtained. This 
сигуе represents, therefore, the E. M.F. 
necessary to overcome the resistance Het: 
and inductance of the coil. 


Now it will be seen that the current curve lags behind the applied E.M.F. curve, 
and the amount of this lag, measured in degrees, is known as the angle of lag 
(see Article 2, section 7). 

We thus see that when an inductance is introduced into a circuit the current 
lags behind the applied E.M.F. and the angle of lag will depend on the relative values 
of E, and RC, and it will easily be өзеп that if E,,. is o, E=RC and the circuit 
is non-inductive. If F,.,. is large compared with RC then E becomes more nearly 
equal and opposite to £,.;. with the result that the angle of lag becomes nearly 90°. 

The angle of lag can also be calculated by constructing a vector diagram of the 
three electromotive forces—i.e.—- 

Е the applied E.M.F., RC the effective E M.F., and E,.,. the back E.M.F. 

In Fig. 15, let BO represent the maximum value of the effective Е.М.Г., 
RC=15. Then as the vector rotates in an anti-clockwise direction the E.M.F. of 
self-induction E,.;. —20 (40) will be drawn 9o? behind AO. Join AB. 

Then complete the parallelogram О, A, B, С. Then the vector OC will represent 
the applied E.M.F. the value of which is equal to 25. It will be seen that the applied 
Е.М.Е. is in advance of the current by 53°, the angle of lag. 

From the vector diagram it is obvious that :— 


Tan A— RC еске EMF. 
RC Fe 


d Cos. A= LL, n 
Е 


18. Impedance. Ohm’s Іам. From the formula С„=С sin g and knowing 
that the inductance of a circuit is a function of the rate of change of the current it 
can be shown that, if o=27 1, 


Eus 0 LC тах. COS 0 
ш E sın (Ө zn go”) 


a el E . > қ M ` 
= — о ГС мах. до? out of phase with С. 
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In the vector diagram, Fig. 16, let AC represent the applied E.M.F., 4B the 
effective Е.М.Ғ., RC lagging behind Е by angle А and BC equal to the B.E.M.F. = 
—w LC, до” out of phase with RC, then :— 

E= y {(-—wLC)?+RC* 
=C y {(— w LC)? + №) 
=C y {R+ (oL)?] 
E 
V +) 

The term (wL)? is known as the reactance 
of the circuit and the whole term y {(R? + (uL?) 
as the impedance. 

Thus it is seen that the effect of self- 
inductance in a circuit is to cut down the 
maximum value or amplitude of the current, 
to cause it to lag behind the applied voltage 
FIG. IO. and to set up a back E.M.F. in the circuit. 
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BLUEJACKET ON BOARD А 0.5. BATTLESHIP 
MANIPULATING A PORTABLE WIRELESS APPARATUS. 
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“ REMEMBRANCE, and Other Verses." By Bernard Charles de B. White. Edited, 
with a Memoir, by de V. Payen-Payne. Selwyn & Blount, 27, Chancery Lane. 
35. Od. nei. 


THE “ WIRELESS WoRLD ” in pre-war days owed much to the facile pen of 
Bernard Charles de Boismaison White, who acted over a considerable period as 
assistant editor. After the outbreak of war, fired by the call of his country, he 
joined the Officers’ Training Corps of the University of London, and in February, 
1015, was gazetted to the Eleventh Battalion of the York and Lancaster Regiment. 
He served through the remainder of 1915, and played a hero’s part in the advance on 
the Somme of 1916, until on the rst July of that year he was struck down whilst 
leading his men and bombing a German trench. 

Mr. de V. Payen-Payne has, at the request of many friends, put together a 1 ttle 
volume which we earnestly commend to the attention of our readers. They will 
find in its pages a true “ Human Document,” the record of a noble and upright 
life, together with a number of charming little poems, embodying the thoughts and 
aspirations of one who not only “ loved his fellow men " but who delighted in every 
phase of existence. The glow of the sunset sky, the colour and perfume of flowers, 
the lovely curves traced in the forms of shells, struck responsive chords in the many- 
stringed lute of his affections and stirred within his emotional nature exquisite 
vibrations of delight. What he hated was the ugliness of vice and the ignominy of 
strife. Yet he showed himself to be the possessor of rare military mettle, and fell 
on the field of battle. It was the triumph of spirit over matter, his idealism carried 
him through. That unquenchable spirit of his is well expressed in his own lines : 


Out of the darkness it crieth, 

Into the darkness it dieth, 

This exquisite music of pain ! 

Fears are the fruit of its measure, 
Yet in my bosom I treasure 

The song that is vain—that is vain. 


Every now and again he varied the prose writing on matters wireless, which 
constituted his everyday occupation, for excursions into verse, and many established 
readers and old friends of the WIRELESS WORLD will recollect his “ Rubáiyát of a 
Wireless Operator," which was published in this magazine and now reappears in his 
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book. In the poem, after describing the Radio-telegraphist as having toiled through 
the small hours of the night, he says :— 

Now, the new day reviving sleep's desires, 

A weary * '' Sparks " to solitude retires, 


Kicks off his boots; takes to his bunk. and soon 
In Morpheus' arms his gentle soul suspires. 


Poldhv, indeed, is gone for one brief hour, 

Gone, too, the signals from the Eiffel Tower, 
But still in dreams I hear confuséd sounds, 

And still Marconi wave-lengths hold their power. 


He addressed two sonnets on radio-telegraphy “ by kind permission ” to Senatore 
Marconi, in the latter of which he burst into the prophecy “ Man speaks with Man: 
soon World shall speak with World!” As a general rule, Mr. Bernard White, 
although full of fun, considered that poetry was too sacred a medium to be used 
for an expression of the comic sense, and readers of this volume will understand the 
correctness of this attitude—from the point of view of Mr. White's own poetic 
inspiration. We cannot do better than give, as an example of the elevation of his 
style and feeling, the final verse of his appeal “ Pro Patria " to wireless operators all 
over the world: 


\е in our camps, our ships, the stations that gird our seas 
Holding in trust the key and power of the sacred flame 
For England's greater honour, let not your service cease 
Till ye confirm your loyal right to the scroll of Fame, 
Till on the key 
Of Victory 
For the troubled cars o' the world ye tap out the signal 
—PEACE. 

Ап interesting biography conceived in the truly sympathetic spirit preludes the 
verse, and the volume contains two portraits of the poet. The frontispiece shows 
him in his lieutenant's uniform, a soldierly figure, and a fine specimen of the manhood 
of which England has every reason to be proud. The second portrait, however, 
depicts him in civilian garb, wearing those open collars, soft-fronted shirts and flowing 
ties which he affected in peace-time ; scated upon the edge of a table, that attitude 
50 familiar to those of us who had the privilege of knowing and working with him ; 
whilst in his hand he holds “ the eternal cigarette," which in waking hours he was 
seldom without. Mr. White was of Huguenot descent, and doubtless owed some of 
his individuality to the French strain in his blood. 


* * * * * * 


DICTIONARY OF SEA TERMS. Ву A. Ansted. James Brown & Sons, Glasgow, 
1917. 58. net. 


Wireless operators making their first voyage to sea ; ocean travellers who take 
more than a superficial interest in the boat on which they are sailing, and, in fact, 
all who are interested in the industry of shipping will welcome this little explanatory 
volume. Essentially popular in character the book does not profess to take the place 
of the various nautical dictionaries which admirably serve the purpose for which they 
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* The slang term for a wireless telegraphist, 
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are intended. It is particularly the beginner that the author is anxious to serve, 
and a very brief perusal is sufficient to indicate how well the task has been fulfilled. 
The explanations in all cases are sufficiently full to make the meaning quite clear, 
and, where necessary, small illustrations inset in the text remove any doubts which 
may still exist in the reader’s mind. Altogether this is an excellent book and should 


prove very popular. 
* * * * * * 
PRACTICAL DYNAMO AND MOTOR MANAGEMENT. $. Rental & Co., 
Ltd., London. Od. net. | 


This inexpensive little booklet is designed to supply the machine attendant 
with a guide to the chief faults which may occur in the dynamos and motors of 
commerce. There is no redundant matter, and all the hints and explanations are 
thoroughly practical and to the point. Starting with a description of the troubles 
which may occur with direct current motors, the author analyses the cause of sparking 
at the commutator and describes the best remedies. The setting of brush-holders, 
the removal of projecting mica, insulation testing, faults in field coils, and other 
similar matters are then treated, after which we proceed to a consideration of running 
troubles with alternating current machines. Excellent photographic illustrations 
are interspersed throughout the text, and at the end of the book we find a number of 
diagrams of connections. 


From an Early Operator 


THE following interesting letter has been received from one of our readers on a 
seaplane “ Mother Ship ” :— | 

“ I have just had great pleasure in reading the article headed ‘ Wireless in the 
“ Early Days, by a Senior Operator. It takes me right back to February, 1908, 
“© when I first joined The Marconi International Marine Communication Company, - 
“ Ltd., and I can well appreciate the description of New York jamming. - Since 
“leaving the Company in 10911, I have taken in the WIRELESS WORLD regularly, 
“апа find plenty of interesting matter especially in the great strides wireless has 


4 


“made. | 
“ This month’s magazine has only just reached me, as you see Гат away оп one 


“of the seaplane ‘Mother Ships.’ I have come back to my old occupation of 
“wireless. . . . I find it all very interesting again, and I may be tempted to keep 
"to wireless in the future.” Ы 

It is a peculiar coincidence that, although the writer of this letter and the 
author of the article have never met, they both had charge of the wireless on a 
well-known transatlantic liner, the latter taking over the post within two or three 
hours of the time the former left ; the liner in question is now at the bottom of the 


sea. 


өле Әр фев әре - 
EF Vas JC. 


Zo е т 


Congratulations to Mrs. Е. В. Wilson on her recent marriage. Mrs. Wilson 
(née Miss Kitty Curran), who has been connected with the Marconi Company for а 
number of years, was the recipient of a valuable present from her many friends оп 
the staff, who wish her all success. Mr. and Mrs. Wilson spent their honeymoon 
at Brighton. 

Ж ж ж ж ж ж 

Тһе folowing notice recently appeared in the Commonwealth Gazette : 

Appointments to the permanent naval forces of the Commonwealth (Royal 
Australian Naval Radio Service) as from July Ist, 1916: 


.Radio-Commander— | Seniority 
Г. б. Cresswell TE a a gun e. tud -— ... July Ist, 1916 
Radio Lieutenant-— 
A. F. Newman 0, ы TA ii е, s ... July Ist, 1916 


G. J. Weston а = se 5 ies ies ... July Ist, 1916 
Commissioned Warrant Officers—— At 

W. T. $. Crawford... see ... Melbourne 5% ... July rst, 1012 

W. M. Sweeney ан us e. Perth... i ... July Ist, 1912 

С. A. Scott... sin sen ... Brisbane Т? ... July rst, 1914 


J. M. Martin ... TS қ ... Darwin ... ses July Ist, 1914 
C. E. Тарр ... ues Қыр ... Melbourne js: ... July Ist, 1914 


J. Leslie ы з jx ... Broome ... 2s ... July Ist, 1914 
G. Е. Chilton ee ese ... Port Moresby... ... July Ist, 1914 
Е. J. Burgoyne те un .—. Adelaide... Dod ... July ist, 1914 


Warrant Officers—- 
J. J. W. Lamb ies Т ... Sydney ... - ... July Ist, 1916 


H. Е. Coffey ... um iui .. Mount Gambicr ... July Ist, 1916 
S. Trim Y xe jas ... Wyndham is SQ. July Ist, 1916 
М. С. Pope... age біз ... Hobart ... ues ... July rst, 1916 
W. Hollaway -— ar ... Flinders Island ... ... July Ist, 1910 
D. Н. Reader... € uii ... Thursday Island ... July Ist, 1910 
W. С. Chapman т set ... Brisbane et ... July Ist, 1010 
V. Hodson ... — - ... Esperance T ... July Ist, 1910 
№. Н. Маувег Т? fax ... Thursday Island ... July Ist, 1916 
С. С. B. Meredith ... uds .. Geraldton ias ... July ist, 1916 
F. J.C. Bridges — sie ... КоеБоигпе ps ... July rst, 1916 
G. W. Walters бөз pis ... Cooktown TE ... July Ist, 1916 
Г. J. Henderson fis ... Melbourne Eo: ... July Ist, 1916 
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Continuous duty stations have Officer-in-Charge with rank of Commissioned Warrant 
Officer and one Warrant Officer. Other ratings are classed as Chief Petty 
Officers. 

Non-continuous duty stations one Warrant Officer. All other ratings are Chicf 
Petty Officers. 

The above ranks are shore-station appointments. 
ж ж ж ж ж ж 


Тһе dircctors and officers of the Amalgamated Wireless (Australasia), Ltd., 
recently entertained Lieutenant W. H. Payne, traffic superintendent, at a luncheon 
prior to his leaving for the Front. 

Mr. H. В. Denison, chairman of directors, presided. Messrs. Е. T. Fisk and 
J. H. Forrest, two other directors, and the following officers of the company were 
also present : Messrs. L. L. Meredith, J. Е. Wilson, S. Stacey, С. Аррстісу, Е. W. 
Larkins, V. Gardiner, D. Campbell, S. Whatson, А. W. Peek, P. M. Parmer, апа 
W. H. C. Phillips. 

After the toast of the King had been honoured, the chairman, in feeling terms, 
proposed “ The Guest," to whom he referred in a patriotic manner and applauded 
Lieutenant Payne on his decision in going with the fighting forces to assist in his 
special wircless knowledge to contribute to the downfall of Prussianism. 

Lieutenant Payne replied briefly, and assured those present that he would do 
all in his power to hold up the standard of the Anzacs abroad. 

Later on, at Wireless House, Lieutenant Payne was presented with a luminous 
gold wristlet watch by the whole of the staff of the company. 

* * * р * * * 


Мг. John Monro, of Kirkcaldy, has been officially notified that his son John 
Monro, aged 19, wireless operator and mechanic in the R.N.A.S., was lost with the 
airship which was brought down in the English Channel on April 21st. The 
deceased was a distinguished student at Kirkcaldy High School, and before enlisting 
was associated with his father in business. 

* * * * * * 


We regret to announce the death of Wireless Telegraphist Ernest Henry Glover, 
late of the H.M.S. Peel Castle. Mr. Glover, who was thirty-four years of age, volun- 
teered for the Navy at the outbreak of war, and being an expert wireless telegraphist 
was posted to the Peel Castle, a patrol vessel. In January, 1916, the ship caught 
fire and was reduced to a mere shell. АП the crew, however, with the exception of 
one who lost his Ше in the flames, were rescued by tug-boats, but they suffered 
terribly from the cold and exposure, and Operator Glover fell a victim to laryngitis. 
He was removed to his home as soon as conditions would permit, but pulmonary 
phthisis developed, with fatal results. 

On leaving King Edward’s Grammar School, Camp Hill, Birmingham, the late 
Mr. Glover entered the Birmingham G.P.O. Telegraph Department, and later took 
up a post as telegraphist in South Africa. He later returned to England, and 
entered the services of the Marconi Company, visiting many parts of the world 
in the course of his duties. Deep sympathy is felt with his parents in their terrible 


bereavement. 
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At the Angel Hotel, Liverpool, a farewell concert was recently given in honour 
of Mr. J. Furze, retiring from the position of Liverpool superintendent of the Com- 
mercial Cable Со. An excellent programme was rendered, in the course of which 
presentations were made by Mr. W? Steventon on behalf of the Commercial Cable 
Co., and Mr. Е. Leighton on behalf of the Western Union Friends. Numerous 
messages ef goedwill were received from prominent cfficials in the cable and tele 
graph world, including one from the traffic manager of Marconi's Wireless Telegraph 
CU e LO 


ж ж ж ж ж ж 


А соор many wireless men in all parts of the wor'd will be interested to learn 
of the marriage, on April oth, of Mr. G. Е. Turnbull with Miss M. С. Ditchfield. 
Mr. Turnbull began his wireless career early in 1902 as junior engineer on the staff 
of Marconi’s Wireless Telegraph Co., 
Ltd., and was transferred to. the 
Brussels office in 1004. In 1012 he 
returned to London, to take up the 
position he now holds of Assistant 
Manager of the Marconi ‘ Wireless ” 
and “ International " Companies. His 
marriage, therefore, will be a matter of 
congratulation, not only from a number 
of friends in this country, but also 
abroed. Some of us have moreover the pleasure of knowing Mrs. Turnbull, and we 
take this opportun tv. of offering all felicitations and best wishes for their future 
happiness. The Directors and Staffs of the Marconi Conipenies scized the oppor- 
tunity afforded by the happy occasion for presenting them with а handsome 
wceding gift as a token of their high esteem. 


Share Market Report 


Гохром, Мау oth, 1917. 
BUSINESS hes been very quiet in the share market during the past month and 
there is little change to report. The closing prices as we go to press аге: Marconi 
Ordinary, £2 165. 3d. ; Marconi Preference, £2 6s. 3d. ; Marconi International Marine, 
{т 1. 3d.; American Marconi, 155.; Candian Marconi, 83. 6d.; Spanish 
Generel Wircle: 5 Trust, gs. 


Henley's Birmingham Branch 
Notice of Removal 


On Мау 21st Messrs. W. T. Нешеу» Telegraph Works Co., Ltd., removed their 
Birmingham branch offices and stock rooms to Broad Street Chambers. The new 
premi: es afford facilities for carrying much larger stocks of electric wires and cables, 
flexible cords, jointing materials, boxes, tapes, &c., to meet war demands for urgent 
delivery. The new telephone number is Midland 790. The telegraphic address 
remains the same: “ Henletel," Birmingham. 


Digitized by Google 


—2uestions & Answers 


NoTE.— This section of the magazine is placed 
at the disposal of all readers who wish to receive 
advice and information on matters pertaining 
10 both the technical and non-technical sides of 
wireless telegraphy. There are no coupons to 
fil in and no fees of any find, At the same 
time readers would greatly facilitate the work of 
our experts if they would comply with the 
following yules. (т) Questions should бе num- 
Lered and written on one side of the paper only, 
and should mot exceed four in number, (2) 
Replies should not be expected іп the issue 
immediately following the receipt of queries, as 
in the present limes of difficulty magazines have 
lo 20 to press much earlier than formerly. (3) 
Queries should be as clear and concise as 
possible. (4) Befove sending in their questions 
readers are advised [o search recent numbers to 
see whether the same queries have not been dealt 
with ocfore. This will save us needless dupli- 
cation of answers, (5) The Editor cannot 
widertake to reply to queries by post, егеп when 
these are accompanied by а stamped addressed 
envelope. 


Cre DE LA В. (Paris).—It is difficult to com- 
pare the advantages and disadvantaves of the 
"hard" and "soft" valves, as everything 
depends upon the particular use to which the 
valves are to be put. Further, the terms 
“hard” апа "soft" are merely relative. 
The " soft " valve will require a lower voltage 
batterv in the plate circuit than witha " hard ” 
valve, and, in fact, the harder the valve the 
higher vo lt age battery will be required. Some 
very " hard " valves аге at present being 
successfully used in which a high voltage direct 
current dynamo is used in the plate circuit. 
During the war no such catalogues as you 
mention are being issued, neither are the 
instruments supphed to the general public. 
We regret that we cannot answer questions 
I, 2, 3, and 4, as thev concern practical details 
of commercial and patented apparatus. The 
coupling between coils А and S is made 
variable and has to be adjusted 10r best results. 
We cannot give the minimum voltage of B, for 
the value of this batterv depends upon the 
particular valve in use and тау consist of only 
а few cells, or on the other hand may be com- 
posed of a very large number. The value of 
the resistance of the telephones 1$ not very 
important, provided it is sutticiently high. In 
most cases low resistance phones are used with 
the telephone transtormer. We see no reason 
why galena should not be employed Тһе 
reason for the almost exclusive use of carborun- 
dum in English commercial wireless apparatus 
is that this crystal is thoroughly reliable, 
constant and robust. И is far less casilv 
deranged by strong signals and atmospherics 


than galena, silicon and many other crystals. 
All ot the batteries save that used to provide 
current for heating the filament can be com- 
posed of drv cells, as the current required is very 
small. A new serics of articles on ionic valves 
commences in this issue, апФ we would also 
refer you to an excellent article in the 1917 
Year Book of Wireless Telegraphy and Telephony, 
by Professor W. H. Eccles, dealing with the 
same subject. 


W. К. (Dudley).—There is no “ standard 
size ” for wireless operators in the employment 
of the Marconi Company. Тһеу are simply 
required to be medically fit and generally 
suitable for the work. 


“MESSENGERS” (Northampton).—We should 
advise vou to apply immediately to the Traffic 
Manager, the Marconi International Marine 
Communication Company, Limited, Marconi 
House, Strand, London, W.C. 2, who will 
forward you on request their scheme of free 
training. 


“ FLEUR - bE-Lvs" (Waterford) —(1) In 
practice, with the set in question, an increase 
of spark frequency makes very little difference 
to the radiated power. (2) №. (3) Certainly 
it is correct to say that coupling has an ettect 
on tuning. A loosely coupled transmitter, by 
giving something approaching a single radiated 
wave, will enable much sharper tuning to take 
place at the receiving station. On the other 
hand, a tightly coupled transmitter radiating a 
“ double-humped " wave will make sharp 
tuning at the recciving station impossible and 
the signals will be reccived over a wider range 
of adjustment on the tuner. (4) It you intend 
to enter the engineering profession vou should 
waste no time in entering ап engineering 
college. 


П. Е. (Tranent).—As you do not sav how 
old vou are we cannot give a Satisfactory 
answer to ош question. If you desire to 
enter the Navy, we would suggest that you 
apply to the nearest Recruiting Officer, if the 
wireless service of the Mercantile Marine to 
the Traffic Manager, the Marconi International 
Marine Communication Company, Limited, 
Marconi House, Strand, London, W.C. 2, 
giving full particulars of yourself. 

C. С. (Oueen's Park, West Australia- -A 
number of different automatic starters are used 
on wireless installations, and as we do not know 
the particular one to which vou refer we cannot 
give vou the wiring diagram. However, they 
are all of them fairly simple to understand. 
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Some work by means of a solenoid which pulls 
over the starter handle. The movement of 
the handle is slowed down bv means of some 
braking device, such as а plunger working in 
oil, so that the resistance in circuit with the 
machine is cut cut graduallv. Тһе solencid is 
usually put in circuit by means of a small 
switch on the operating table. Others are 
motor driven by means of a worm gear to give 
the slow motion. (2) We are not acquainted 
with any one book which deals sufficiently 
fully with both continuous current and alter- 

nating current work. Ап excellent book on 
continuous curgent work is Continuous Current 
Electrical Engineering, by W. T. Maccall. It 
is published by the University Tutorial Press, 
Limited, and can be obtained through our 
publishers, price 11$., post free. For alter- 
nating current work we would recommend 
Alternating Current Work, by Perren Maycock, 
also obtainable from our publishers, price 
6s. 64., post free. ‘They are both thoroughly 
practical books and cover all the points 
mentioned in your letter, including the Megger. 
Many thanks for your kind appreciation of our 
Magazine. 


J. С. (Southampton).—As you do not supply 
your full name and address we cannot answer 
your questicns. 


F. W. (Amsterdam).—We are shortly pub- 
lishing an article on a new wireless slide rule 
which will perhaps give vou the information 
you require. 


L.S. L. (Newport, Mon.).—The article which 
vou will find under the heading of “ Operators’ 
Notes " in this number gives some valuable 
information of direct use in connection with 
tvpe 31, crvstal receiver. We may possibly 
publish an article dealing with this instrument 
in an early number. [n replv to your second 
question, we are afraid we cannot publish a 
description of the svstem vou mention at the 
present time, but if you will refer to W'reless 
Telegraphy and Telephony, by W. Н. Eccles, 
vou will find some details of the apparatus. 
The inductance with an adjustable iron core 
is not traversed by high frequency oscillations. 
These pass through a condenser which is in 
parallel with the inductance. Thank you for 
your kind remarks. 


Т. К. E. (Western Australia) —We cannot 
pass an opimon on the correspondence ccurse 
you menticn, as we are not acquainted with its 
details. We can, however, recommend the 
correspendence course. cenducted by the 
Amalgamated Wireless (Australasia), Limited, 
Wireless House, Svdnev. ]f vou will write to 
them mentioning THE WIRELESS WoRLbD they 
will be only tco pleased to forward vou parucu- 
lars and explain any points of difficulty which 
may arise in your mind regarding future 
appointments. | 

А Н.М. (Portsmouth).—It is impossible to 
say what the needs of the Marconi Company 


will be on the cessation of hostilities. Every- 
thing will depend upon the conditions prevail- 
ing at that time. 


T. J. (Liverpool).—It is evident from your 
letter that you are not acquainted with the 
Elementary Theory of Electricity and Magnetism, 
or you would not make the statement “ mag- 
netism of course means attraction." Апу good 
manual of electricity and magnetism will give 
you the explanations vou require. 


T. L. С. К. (s.s. ).—The time spent as а 
wireless operator would not count as sea 
experience when obtaining а second mate's 
certificate. 


P. С. (C.E.F.) —We regret we cannot give 
you particulars of a constructional nature 
whilst the present restrictions arc in forcc. 


With reference to our answer to H. H. 
(Nelson), in our March issuc, a correspondent 
kindlv furnished us with particulars of the case 
in which a Warrant Telegraphist in the 
К.М.У.К. Ваз been promoted to the rank ot 
sub-lieutenant. Тре man in question has had 
considerable practical experience in the erection 
of wireless stations. 


B. C. (Manchester.)—(1) and (2) The name 
of the Company is the Russian Company of 
Wireless Telegraphs апа  Telephcnes, 14 
Lopuchinskaia, Petrograd, Russia. (3) Y 
but we cannot give vou any details. (4) You 
do not give sufficient particulars of vcurscelt 
for us to be able to advise you ot what course 
to take. 


Гхс. E. C. (Spezia).—Many thanks for your 
postcard and the correction containcd thereon. 


THIS MAGAZINE CAN BE SENT 
FREE TO OUR TROOPS ABROAD BY 
LEAVING IT AT A POST OFFICE. 


PARTMENTS. special terms to Marconi Students only, 

15 minutes by tube to "Тһе Strand.” good table. ex- 
cellent references, 16/6 per week inclusive. – MRS. BARRY 
YORKE, 22 Hogarth Road, Earl's Court, London, S. W. 


HE YEAR-BOOK OF WIRELESS TELEGRAPHY 
& TELEPHONY.— We have had the opportunity of 
securing a few copies of earlier issues and can offer them as 
follows— 
1914 edition, 12 copies only, 3/- post free United Kingdom 
4:- Abroad. 
1915 edition, 4/- United Kingdom; 5/- Abroad. 
Тнк Wirecess Press, Lrp., Marconi House, Strand, 
London, W C 


PECIMEN COPIES. — We shall be pleased to send 

entirely free of charge a few specimen copies of THe 
WIRELESS WORLD to the friend of any reader likely to be 
interested in the magazine.—Send а postcard to Sales 
Manager, THe WinkLESS У/овго. Marconi House, W.C. 


The simplest method of obtaining “ THE 
WIRELESS WORLD" ———— Place a 
standing order with your newsagent 
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“SULLIVAN INSTRUMENTS 
ove 
TE ———-— _——--- 
br Sullivan "Universal" Galvanometers and Shunts for Land and Sea Use. 

о SULLIVAN TELEPHONE RECEIVERS. 


Fast Speed Wheatstone Automatic Transmitters and Receivers, guaran- 
teed at 400 words per minute, and Wheatstone Apparatus generally. 
Precision and Standard Measuring Equipments for D.C. and A.C. (high 
frequency) determinations, Condensers of Low Power Factor, etc. 


H. W. SULLIVAN WINCHESTER HOUSE, LONDON, E.C., ENGLAND. 


Works: LIVERPOOL HOUSE, MIDDLESEX ST., LONDON, Е.С. 


Telegrams : “ Deadbeat, London.” Telephone} Осе: 3518 London Wall. 


Silk and Cotton Covered H.C. Copper Wire, Resistance Wires, Fuse Wire. 1 
Binding Wires, Chareoal Iron Core Wire, Asbestos London, E.G. ° 


19, Clerkenwell Roa 1793. 13259 Central. 
9 


MISTON & SON S, 19, London” Esteblishe’ Braided 


ire. 


p. Н. ORMISTON? and Twisted Wires, Bare 
: Copper Strand Ж Flexibles of any Construction, Wire 
Ropes & Cords, down to the finest sizes, in Galvanized Steel, Phosphor Bronze.etc. 


NORMAN, SMEE & DODWELL 


MANUFACTURERS OF HIGH-CLASS VARNISHES for Coach 
Builders and Decorators, Railway Carriage and Locomotive Builders, and 
Ship Builders. Special Insulating Varnishes for Electrical Purposes 


Offices and Factory: MILES LANE, MITCHAM, SURREY. 


tr. J. ORMISTON я 


Prepare for the Trade Boom after the War! 


There is sure to be a great demand for those who can speak, write and understand 


FRENCH, RUSSIAN, 


SPANISH, wen GERMAN 


Hugo's 1917 Self-Tuition System is entirely different from anything ever attempted in Language Teaching. 

Hugo's 1917 Self-Tuition Systein enables you, even if vou do not know one single word of French, to bexin from 
the very outset to form hundreds of conversational sentences, as used by natives. This is possible only by the aid 
of Hugo's Practice Tables and Vocabularies. You will not only be able to write the sentences ; you can pronounce 
them correctly by Hugo's Imitated Pronunciation. 


HUGO’S 1917 Self-Tuition Course. Ву Post 
DIG MONTHLY FOR ом у об 


For this 30s. you receive: Fifty Self-Tuition Lesson Booklets sent post free, weekly, as well as Hugo's Unique 
Practice Tables and Vocabularies. These alone are worth the 30s. In addition you receive Hugo's up-to-date text 


books, selling price of the French, 12s. 6d. These are the best books ever written for quickly acquiring Reading, 
Writing, Conversation, and Commercial Correspondence. Also six Class or Private Lessons, oral or postal. 


For Prospectus apply to 33 Gracechurch St., Е.С. Specimen Booklet sent free if ° Wireless World '" mentioned 


HUGO'S CONVERSATIONAL CLASSES. 


FRENCH, RUSSIAN, ITALIAN, оғ SPANISH Taught $n 24 Lessons. Evening—French. 15. per week. 
Day or Evening.—Special Classes, limited to 5 members, French. Spanish, or Italian, 15. 6d. per week. 
Russian, 1s. 9d. per week. Private Lessons from 3s. an hour. 

NATIVE TEACHERS BOOKS INCLUDED FEES PAYABLE QUARTERLY 


HUGO'S LANGUAGE INSTITUTE  (£stablished more than 40 Years) 


64-66 Oxford St., W... 33 Gracechurch St , Е.С. 3. 205 Earl's Court Rd., S.W.5. 
eee 
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Іп the Land of Chrysanthemums 


The Japanese Wireless Station at Funabashi 


THE recent opening of a wireless service between Japan and the United States 
(reported in our February issue, page 813) has directed attention towards the new > 
and powerful wireless installation at Funabashi, near Tokio. Erected on a site 
which is ideal from the standpoint of the wireless engineer and within full view 
of the famous extinct volcano Fujiyama, the station buildings and masts cover 
an area of about 110 acres. Here we find erected a group of nineteen masts, the 
tallest, over 650 feet in height, being situated in the centre of a ring of eighteen 
260-feet masts, which support the giant umbrella aerial. These outer masts are 
placed equidistant from each other and some 1,300 feet from the central tower. 

As will be seen from our illustrations, the masts themselves are of triangular 
lattice form. They rest upon ball and socket joints, and аге thus not self-supporting. 
Each mast stands upon a concrete block from which it is insulated by means of 
porcelain, the steelwork being held vertically by means of three groups of guys 
attached to the tower at four separate points. Each guy wire is insulated from 
the tower and the earth, and is prevented from swinging unduly in any high wind by 
means of a pair of light wire guys. The amount of steel in the central tower is no 
less than 141 tons, and this enormous weight is borne on a concrete block containing 
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Owing to the tremendous 


Гһе effect is thus as if the station buildings 


Ld 


Owing to the great strain placed upon them the anchor- 
The transformers charge a battery of oil-filled condensers, 


THE WIRELESS WORLD 
It may, however, be mentioned that the prime mover is a Diesel engine 


of 500 horse-power driving an alternator of 500 cycles, which in turn provide energy 


These wires, which radiate from the centre of the station like the 
for a bank of transformers. 


spokes of a wheel, are led from the ring of masts into the earth, where they are carried 


The system of earth wires exhibits certain features of interest. 
buildings are immediately beneath the aerial, and in order that the electrostatic field 
out to the extremes of the station site. 

Regarding the arrangements within the station, we can give few particulais, as 
the plant is controlled by the Japanese Government, who naturally wish to keep the 


were buried beneath the system of earth wires, and it has been found that by adopting 


carried above the station buildings on a circle of low masts which form a ring around 
this plan better radiation and reception are obtained. 


enormous expanse of aerial may be judged from the fact that the diameter of the 
between the aerial wires and the earth may not be distorted, the earth wires are 


illustration on page 224 shows the central mast with its surrounding towers. The 
circle of masts is roughly half a mile. 


ages are of massive construction and contain each r,ooo tons of concrete. 
anchorages for the accessory masts are of a similar massive construction. 


which discharge through groups of quenched-spark gaps. 


250 cubic feet of material. 


the station. 
plans secret. 
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THE FUNABASHI STATION, SHOWING THE MAIN MAST, 650 FEET HIGH. 
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FUJIYAMA: LOOKING DOWN INTO THE CRATER. 
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THE FUNABASHI STATION, SHOWING THE 650 FEET CENTRAL MAST 
AND THE EIGHTEEN SURROUNDING MASTS EACH 260 FEET HIGH. 


energy which passes through these gaps they have to be cooled by continuous blasts 
of air from a number of blowers. The transmitter is rated at 250 kilowatts. 

We believe the receiving instruments to be of the Teishinsho type, which has 
been developed by Japanese experts on their own lines. Іп this connection we would 
refer our readers to the excellent article by Dr. Wichi Torikata on “ Radiotelegraphy 
and Telephony in Japan," which appeared in our April issue. 

The wireless operators at Funabashi are particularly fortunate in the situation 
of their station, and will be envied by many of our readers who are placed in less 
favourable locations. Japan is, undoubtedly, one of the most beautiful countries 
in the world. The richness of the foliage in its plains and valleys surpasses that of 
any other extra-tropical region, whilst its beautiful hill slopes and forest-clad heights, 
its numerous alpine peaks and waterfalls, its beautifully picturesque coastline and 
many other features all combine to give the country an exceptional attractiveness 
to the European. Тһе beautiful cone on the sacred mountain of Fujiyama—the 
outline of which seems to appear in every Japanese landscape—-rises from the sea to 
a height of over 12,300 feet. The mountain is really a dormant volcano, and by 
reason of its height is snow-capped all the year round. Оп another page we give 
a photograph showing one of the inner walls of this crater. 

A visitor walking through the streets of a Japanese town will see many vivid 
splashes of colour in the costumes. The town dress of a Japanese gentleman consists 
of a loose silk robe extending from the neck to the ankles but gathered in at the 
waist, round which is fastened a girdle of brocaded silk. Over this a loose, wide sleeve 
jacket is worn, and the attire is completed by white cotton socks and wooden pattens. 
Officials will be seen to be clothed in the conventional European attire, for this has 
been prescribed as the official dress by the Government. Тһе women wear a loose 
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robe, overlapping in front and fastened with a broad girdle of silk. In winter a 
succession of these robes are worn one over the other. Except in the case of those 
who endeavour to follow 
the European fashion hats 
are not generally worn. 
Another point remarked 
by the European traveller 
is the absence of jewellery, 
although the women pow- 
der profusely and dye their 
lips a deep red. 

It will be interesting 
to watch the development 
of the language question 
in Japan due to the intro- 
duction of wireless with its 


increased facilities for com- 


munication with th“ 
outer world. A movement, 
powerfully supported, has 
been on foot for several 
years to introduce the 
Roman alphabet, a reform 
which would save much 
tedious labour, as Japanese 
youths have to spend 
years іп  familiarising 
themselves with the diffi- 
cult Chinese ideographs. 
At present the language, 
though capable of express- 
ing almost every shade of (Photos: Underwood. 


thought required in a ABOVE, THE APPROACH TO A TEMPLE; 
modern civilisation, has a . BELOW, A JAPANESE STREET SCENE. 
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number of drawbacks, amongst which may be mentioned the fact that the colloquial 
and written styles differ wholly. Moreover, there are numerous characters pronounced 
exactly the same. “Тһе old order passeth giving place to new," and much that was 
picturesque is vanishing with the primitive and isolated condition which gave rise 
to it. Take, for instance, those two picturesque varieties of Palanquin, the Kago 
and the Norimono. In the level districts both have been superseded by the Jinriksha, 
a two-wheeled perambulator, drawn by a runner. Our picture (below) illustrates 
this peculiar carriage, which although generally associated with Japan as an essen- 
tially native peculiarity is of later introduction than the two first-named conveyances. 
At present the Funabashi station is the only high-power station in Japan. 
It is giving excellent service, and, although a great deal of the traffic between this 
station and San Francisco is carried out through the intermediary of the Honolulu 
station in the Hawaiian Islands, accounts from the American station indicate that 
signals are frequently received direct from Japan with considerable strength. Reports 
from the Continent indicate that Funabashi has been heard as far west as Berlin, 
and we have reason to believe that excellent signals are heard in Australia. In 
view of this our friends the Japanese have every reason to congratulate themselves 
on the success they have attained, and we look forward to considerable developments 
in this charming country in the near future. The contrast between the ancient 
and modern in the “land of the chrysanthemum ” is growing daily more marked, 
and the proximity of a giant wireless station to the picturesque scenes depicted in our 
illustrations is yet one more indication of the progress made by our Eastern Ally. 
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A MORNING RIDE IN А JINRIKSHA. 


Wireless Lifesaving 


In the Mediterranean Sea 


For obvious reasons the intelligence concerning the torpedoing of transports 
and other Government vessels is carefully “ guarded," so long as the nature thereof 
renders any possible information likely to be of use to the enemy. It is for this 
reason that many of the most interesting stories are somewhat belated in their 
appearance. For instance, it was only quite recently that the Press have been 
allowed to publish an account of the adventures of Lieutenant S. Hall, an officer 
of the Macclesfield Territorial Battalion of the Cheshire Regiment, wherein he 
describes the torpedoing of the troopship Ivernia in the Mediterranean Sea on New 
Year's day, and the way in which the rescue of those on board was effected through 
the means of wireless telegraphy. Lieutenant Hall draws a graphic picture of the 
sudden interruption of an enjoyable game of deck quoits by “а tell-tale line of 
“bubbles and foam coming directly towards us." Тһе gallant officer had the mis- 
fortune to form one of the party in a boat which was unsatisfactorily launched, 
and all of whose occupants were pitched headlong into the sea. Аз soon аз he 
“ came to the surface and got the water out of his eyes," he found that he was being 
swept rapidly past the Ivernia ; but was ultimately pulled on to a raft, where for 
a few minutes he suffered from violent sickness as a result of the salt water he had 
swallowed. The S OS signals, which had been radiated from the transport's aerials, 
summoned to their assistance a number of trawlers which had passed them earlier 
in the morning as well as various vessels of war. Captain Turner (late of the 
Lusitania) was in command of the Ivernia and managed to keep his vessel afloat 
for over three hours after she was struck. Тһе troops who had not been able to get 
away on the boats or rafts and who crowded the decks of the stricken liner owed ` 
their safety to the good seamanship displayed and the promptitude with which 
wireless had got into touch with the rescuers. After their more pressing needs 
had been served came the turn of those upon the rafts, and Lieutenant Hall describes 
the heartfelt relief of himsclf and his companions at the conclusion of their four hours 
of anxious vigil. He winds up his highly graphic and interesting narrative with 
the eloquent comment.:—" No praise is too high for the splendid work done by the 
“ officers and crews of the destroyers and trawlers both in picking up survivors and 
“ attending to them afterwards.” 


A Mysterious “Wireless Chief” 


AMONGST the recent announcements of the New York Police, with regard to 
enemy conspiracies which abound just now in the U.S.A., we notice a statement 
to the effect that they possess positive information of a visit paid by the “ Chief of 
“ the German wireless system " to the United States in order to make plans regarding 
the fitting up of wireless and the arrangement of other details through which 
information was to be conveyed to Berlin. Up to the present the identity of this 
mysterious “ Chief " has not transpired ! 


PERSONALITIES IN THE 
WIRELESS WORLD 
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НІ5 month our portrait shows Second- 
Lieutenant К. М. Vyvyan, R.F.C. Mr. 
Vyvyan, who is the eldest son of the Reverend 
C. G. Vyvyan, was educated at Charterhouse 
and received an electrical and engineering 
training at Faraday House. On completing 
his training he served in the works of Messrs. 
Browett, Lindley & Co., S. Z. de Ferranti, Ltd., 
and was employed as an engineer at the Ports- 
mouth, Whitehaven and Burton-on-Trent elec- 
tric light stations. His next step was to take up 
| an appointment as engineer to a storage battery 
company, and it was whilst holding this positicn 
that he first became interested in the science of 
wireless telegraphy. Sceking an opportunity of 
becoming associated with the new invention, he 
joined Marconi's Wireless Telegraph Company in 
the beginning of 1900, oné of the first tasks allottcd 
to him being the erection of the station at Poldhu. 
As soon as this task was completed he went to America 
and erected a similar station at Wellfleet, this pair 
of stations being at that time the largest in the 
world. Іп. тдот Mr. Vyvyan returned to England 
and was married in the early part of the following 
year. Shortly after his marriage he proceeded to 
Canada with Senatore Marconi to build the Glace 
T Bay Station and following this was appointed 
à managing engincer for the Marconi Wireless Telc- 
graph Company of Canada at the Glace Bay Station, 

where he remained until 1908, in which year he prc- 

ceeded to South Africa on business connected with thc pro- 
. posed chain of Imperial wireless stations. After his return 
from Africa he went on to Spain, designing and building thc 
chain of stations in that country and at the Canary Islands. 

In the course of his activitics Licutenant Vyvyan has at various 
times visited Russia, France and Norway. Beíore the outbreak 
of war he held the position of superintending engineer of Marconi's 
Wireless Telegraph Company, and in that capacity was in charge 
of the designs and work in connection with the stations of the 
Imperial chain. The design and construction of the Carnarvon 
high-power station and of the Norway station, both for com- 
munication with America, were carried out under his supervision. 
After the war broke out he executed much important work for the 
Admiralty, which kept him fully occupied until the autumn of 
1016, when he applied to be released in order to join the army. 
He is now serving in France. 
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The Three-Electrode Valve 


Its Working and Management 


(Article continued from June issue, page 164.) 


THE APPLICATION (ОҒ THE THREE-ELECTRODE VALVE ТО 
THE RECEPTION OF CONTINUOUS WAVE SIGNALS. 


Last month we described in some detail the manner in which the valve is 
аррие4 to the reception of spark signals ; it is also, however, peculiarly suited to 
continuous wave work ; in fact, it is used for both the reception and transmission 
of continuous wave signals. A later article will be devoted to the consideration of 
the valve as a generator of persistent oscillations. 

First of all let us consider the essential difference in the reception of damped 
and undamped waves. When the key of a spark transmitter is pressed a series of 
wave trains are sent out, one train being produced by each spark. Now each train 
of waves as it passes the aerial of the receiving station induces a transitory oscil- 
lating current in the receiver circuits. This alternating current is rectified by the 
© detector," and produces a continuous current in the telephones or in the primary 
winding of the telephone transformer. It should be noted that this continuous 
current will only be maintained as long as the oscillatory current is surging in the 
circuits of the receiver. Now, after the train of waves produced by a spark at the 
transmitter has passed the receiving aerial, the oscillatory currents іп the receiver 
circuits die out, consequently the continuous current also ceases to flow through the 
telephone. Thus it is clear that each spark will produce an impulse of current in 
the telephone circuit, and a note will be heard corresponding in pitch with the spark. 
frequency of the transmitter. When, however, a continuous wave signal passes 
the receiving aerial this note is not produced, because the continuous current impulse 

will last for as long as the key at the 

transmitter is depressed. It is clear, 

-- therefore, that we must either (т) 

А WAAAMIAAAAANAAAANANANAAAN break up the current in the tele- 
JUULUVUVVVIULVVUJUVVUVUUUVUVUM phone circuit into a series of im- 
pulses ; or (2) convert the oscillating 

ҺАЛЛЛЛЛЛЛЛЛЛЛЛЛЛЛАЛАЛ current іп the receiver circuits into 
VJVUUUU VVUVVUVUUVÜU а series of trains of oscillations. This 


latter result is obtained in effect by 
€ | И i | | Д ! | the “ Interference ” method of recep- 
| V | | поп. Тһе interference method 15 


the one which is used almost uni- 
versally at the present time, and we 
| shall therefore confine our attention 
3 to the consideration of its applica- 


MM i tion in practice. 
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The method consists in superposing upon the oscillatory current produced by 
the incoming signal an alternating current of slightly different frequency. The 


(а) | | V) (e) 


two currents are then rectified together and operate the telephone in the usual way. 
The signal is heard as a note whose frequency depends upon the difference of the 
frequencies of the incoming signal and the superimposed oscillation. The manner 
in which this result is produced will be clear from a study of Fig. 1. In this figure 
the curve A represents the current produced in the detector circuit of the receiver 
by the incoming signal. The curve is a uniform sine wave, the value of the current 
at any instant being plotted as ordinates, and time as abcissae. Since the amplitude 
of this curve is constant, the current produced in the telephone circuit after recti- 
fication will be a constant direct current of a given value. (It should be noted that 
although the current through the rectifier itself will be a pulsating one, each second 
half-wave producing a pulsation, the impedance of the telephone windings is much 
too high to allow the separate impulses to pass. The impulses are all smoothed 
out into a uniform current.) Now suppose we induce in the circuit another per- 
sistent oscillatory current of a little lower frequency, this current being represented 
by the curve B. This current again, taken by itself, would produce no sound in the 
telephones. If, however, the two currents are existing in the circuit at the same 
time then a different result is obtained ; the effective current is then, at any instant, 
given by the sum or difference of the two according to whether they are flowing in 
the same or the opposite directions. The curve of the resultant current can thus 
be drawn by adding or subtracting the ordinates of the curves A and B and plotting 
the result. This is shown at C. It will be observed that the oscillations are по 
longer uniform, but are rising and falling in amplitude; it is clear that after recti- 
fication this varying oscillatory current will produce a note in the telephones just 
as the varying trains of oscillations do from a spark transmitter. It can be shown 
that the frequency of the note produced is equal to the difference of the frequencies 
of the two waves A and B. We can thus adjust the note heard to any required 
pitch simply by altering the frequency (or wave-length) of the local oscillations. 
Any receiver can be simply adapted in this way to the reception of continuous 
waves. 

The most convenient way of generating the local wave is by the use of the 
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three electrode oscillation valve. Taking the first circuit described in the last 
article, it was explained that any oscillatory current in the tuned circuit connected 
between the grid and filament of the valve is magnified and reproduced in the circuit 
connected between the plate and filament. Fig. 2 (a) shows this circuit with the 
aerial and the crystal, etc., omitted, but with a high-frequency generator, G, inducing 
a persistent oscillation in the circuit А; the circuits A and В being tuned to the 
wave-length that the generator, G, is producing. For the purposes of explanation 
suppose that the current induced in the circuit, A, by the generator, G, is one milli- 
ampere ; then, if the valve gives a magnification of, say, ten times, the current in 
the circuit, B, will be ten milliamperes. Now since the energy in B is so much 
larger than A there is no reason why we should not use a small part of it to main- 
tain the oscillations in A—-this we can do by coupling the circuits A and B loosely 
together as shown in Fig. 2 (b) —it is clear that we can now dispense with the generator, 
G, because A will have the necessary current induced in it from the circuit, B. А 
continuous high-frequency oscillation is thus maintained in B by the magnifying 
action of the valve. Іп practice it is found best to have .4 untuned and В tuned, 
as showh іп Fig. 2 (с). The wave-length of the oscillation can then be easily and 
conveniently adjusted by varying the condenser, C. 


Now let us see how this oscillator is applied to a receiver. Fig. 3 shows a 
simple crystal receiver circuit at (a) such as is ordinarily used for spark signals ; 
coupled loosely to it by means of the coil, C, is the valve oscillator (0), the oscillator 
being tuned to a slightly different wave-length from the incoming signals. Тһе 
compound wave produced, as already described, being rectified by the crystal, and 
heard in the telephones in the ordinary manner. We have remarked that tlie note 
produced in the telephones is of a frequency equal to the’ difference of the frequency 


1017) ІНЕ THREE-ELECTRODE VALVE 233 


of the incoming signal and the frequency produced by the oscillator ; so that if 
the signal has a frequency of 100,000 per second (3,000 metre wave), and we wish 
to have a reading note of 1,000 frequency, we must tune the oscillator to a frequency 
of either 99,000 per second (3,030 metre wave), or 101,000 per second (2,970 metre 
wave). It will thus be seen that a very small change in the wave-length of either 
the oscillator or the signal will result in a large change in the note heard in the 
telephone. This is a considerable advantage in practice, as a jamming station of 
nearly the same wave-length as the station being received produccs a very different 
note in the receiver ; and consequently unless very strong does not interrupt com 

munication. Іп practice it is best not to have the coupling, C, too tight. In fact, 
it is often omitted altogether, the oscillator simply being placed on the table near 
the receiver, any chance coupling which may exist being sufficient to give the neces- 
sary interference note. If the tuning condenser of the oscillator be slowly turned 
a characteristic “ swish " produced by interference with atmospherics will be heard 
as the tune passes that of the receiver. This swish is a good indicaticn, in the 
absence of signals, that all is well. It is advisable to keep moving the condenser 
round about the point where the swish is obtained until the station required is 
picked up, when it can be adjusted to a point such that a good reading note is obtained, 
The receiver can then be finally adjusted to the exact tune of the signal. It should 
be noted that adjustments of the tune of the receiver only affect the strength of 
the signal, whereas adjustments of the tune of the oscillator alter its note without 
affecting its strength. | 

If the station cannot be picked up апа no swish is heard аз the oscillator.tune 
is changed— 

(1) Switch off the oscillator and make sure that the receiver is working well. 
This can best be done by listening to spark signals which may be coming in. In 
the absence of signals the tuning buzzer may be used. 

(2) Adjust the coupling between the oscillator and the receiver. This coupling 
should not be too tight. 

(3) Adjust the reaction coil of the oscillator, and if it is provided with a potentio- 
meter try this in various positions. 

(4) Make sure that the high-tension battery is in good condition and correctly 
connected up, and that the valve filament is at its proper brilliancy. 

(5) Clean the safety spark-gap of the oscillator tuning condenser. А leak 
here, caused by allowing dust and dirt to accumulate, will prevent the prcduction 
of oscillations. 


Further articles on this important subject will appear in subsequent issues. 
These will (tnter айа) deal with the Valve as а Generator of Continuous 
Oscillations. 


Digest O 


7reless Literature 


TRAINING AVIATORS. 

SOME interesting pomts in the training of officers in the Royal Flying Corps 
were dealt with by Brigadier-General Brancker in a lecture delivered before the 
Aeronautical Society of Great Britain. Dealing with the case of the civilian who 
wishes to join the Royal Flying Corps, the lecturer said that it was necessary for the 
man to join the Service as a cadet and go through a course in the Cadets’ School, at 
wnich military subjects, pure and simple, are taught. He gets a grounding of drill 
and discipline, care of arms, interior economy, military law, and the use of the machine 
gun. This course lasts about two months. From this the cadet is sent to a Flying 
Corps Training School where he begins his technical training on the ground. 

He goes througn a course in the care of engines and rigging. He is given some 
idea on the theory of flight. He is taugnt wireless signalling and receiving. Не 
gets instruction in the care of machine guns, in the use of the camera, in map reading, 
in the observation of artillery fire with models, and in his spare moments he gets a 
certain amount of drill. This course lasts another two months, and if he gets through 
this successfully he is given a commission on the General List. He then joins a 
preliminary training squadron as а pupil and starts his instruction usually on the 
Maurice Farman, his training both in military and technical subjects going on 
concurrently. After reaching a certain standard of efficiency and having completed 
a certain number of hours in the air, he is sent on to an advanced Training Squadron 
or Service Squadron, where he learns to fly Service types of machines for military 
purposes and eventually qualifies for his wings. Не is then gazetted as a flying 
officer of the R.F.C. and posted to a Service squadron. If he shows exceptional 
promise as a pilot after his qualification he is sent to the C.F.S., where he is given 
extra higher instruction on fighting scouts. During the period of advanced training, 
he goes through a course of aerial gunnery away from his squadron. The total time 
in the air usually required to reach the qualification stage is about 30 hours solo in 
present circumstances, but of course the length of time that it takes to reach this 
standard depends entirely on the weather and the number of aeroplanes available. 
During the winter it works out to about four months, but in the summer it is 
considerably shorter. 

The way in which war has forced a higher standard on us is remarkable. Only 
two and a half years ago, a pilot who flew across country at 3,500 feet and landed 
without breaking anything was considered to be quite useful. Now the expert pilot 
has to be prepared to fly at the greatest height his machine will reach, which 15 
sometimes about 17,000 feet, has to dive and loop and side-slip to enable him to be 
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an efficient fighter, and has to have considerable experience in photography from the 
air, in the observation of artillery fire and the transmission of the results by wireless 
to the ground, and in the use of the machine gun. 
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WIRELESS AND MOVING PICTURES. 


For a long time it has been the aim of inventors to produce cinematograph 
pictures which will speak. Many devices have already been produced, most of them 
combining the phonograph with the cinematograph. All previous inventions have, 
however, been unsatisfactory, the chief reason preventing their successful use being 
the difficulty of obtaining perfect synchronism between the picture and the record. 

Wireless telephony is now being used inthe productionof talking moving pictures, 
and a company has recently been formed in the United States for exploiting certain 
inventions relating thereto. The method of working is as follows :—Each actor and 
actress has concealed in his or her clothing a microphone and a complete wireless 
telephone transmitter in miniature, the vacuum valve oscillation generator providing 
the necessary high frequency current. Immediately above the stage an aerial 
system is provided to pick up the electric waves from the actors and actresses. The 
radiation from these miniature transmitters is sufficiently strong to make it 
unnecessary to use any aerials beyond the few concealed wires in the clothing. Тһе 
received oscillations are conducted to the usual type of wireless telephone receiver and 
here they are made to record synchronously with the film upon the band of the telc- 
graphone—a device which records sounds upon a moving band of steel wire. When 
the developed picture is projected, the turn of the crank of the projecting machinc 
also reels out the wire of the telegraphone, reproducing the voice and the picture 
in perfect svnchronism through a number of loud-speaking telephones distributed 
throughout the auditorium. 


* ж * % 


INCREASING THE EFFICIENCY ОЕ THE ARC 
GENERATOR. 


An interesting note on the above subject 
appears in our contemporary, Popular Science 
Monthly for June. At the outset the writer 
reminds his readers that the arc generator of 
sustained waves has usually been used 
directly in series with the aerial in which it 
operates. The efficiency of this arrangement 
is variously stated as from 15 to 50 per cent. 
depending largely upon the constants of the 
circuits, and the details of design of the arc 
generator itself. The uses to which these 
generators have been put in the last few 
years has caused a great deal of study to 
be given to the system with a view to ob- 
taining the highest efficiency. 
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United States patent No. 1179353 of 1916 issued to L. Е. Fuller shows one method 
of increasing the radiation or antenna current produced by an arc generator. As 
indicated in the accompanying figure the only material change is that of adding the 
two condensers 1 and 2. The first of these is placed directly in series with the one 
(which is supplied through leads 4 and 5 in the usual way) and the second is shunted 
about the arc and the first condenser. Above the arc and shunt circuit is connected 
the loading inductance 6, with a small portion arranged to be short-circuited by means 
of the signalling key ; the high potential end of this coil is led directly to the aerial 7. 
The capacity of the two condensers is adjusted by trial and it depends upon the size 
of the antenna and the power of the arc. It is said that when the best values are 
used the antenna current is often more than doubled without using any more power 
than normally. The effect of the added condenser is said te reduce the effective 
resistance of the aerial circuit. In the old method of connection all of the aerial 
current passes through the arc itself, and this of course occasioned large resistance 
losses. In the new arrangement the larger part of the radiation current passes 
through the shunt condenser which has a much lower effective resistance and the 
wasted power is greatly reduced. By shunting the condenser 1 with a circuit 
containing inductance and resistance in the proper proportion, the impedance of the 
arc circuit is still further increased and still more of the main antenna current forced 
through the shunting condenser. This causes still further gains in efficiency. 

With the 5 kw. arc the antenna current has been increased тоо per cent. by making 
the condenser 1 equal to and that of the condenser 2 twice the capacity of the antenna. 
Using a 50 kw. generator the current has been raised 74 per cent. by suitable adjust- 
ment of the condensers, and then additionally increased r1 per cent. by adding the 
shunting circuit of inductance and resistance. 

* * * * * * 
HERTZIAN WAVES AND THE HEART. 

l'rom the Proceedings of the Physical Society of London, Volume 29, Part 3, we 
learn that at a meeting of the Society held on the oth of March an apparatus for 
studving the effect of Hertzian waves on the beating of the heart was exhibited by 
Professor W. M. Coleman. 

А simple pendulum, consisting of a cylindrical brass bob terminating in a 
pointed wire coaxial with the bob, hangs by a piece of string above one of the terminals 
of an induction coil, so that in its lowest position the point of the bob is within 
sparking distance of the terminal and vertically above it. The bob is connected by 
a piece of flexible wire to the other terminal of the сой. When the pendulum is set 
oscillating there is a shower of sparks every time the bob passes its lowest position. 
The frequency of intermittence can be varied by altering the length of the suspension. 
By adjusting the period of the pendulum nearly to the time of heart-beat, any possible 
effect on the rate of the beating may be observed. Professor Coleman stated it to be 
his experience that the heart-beats tend to acquire the same rate as the sparking. 

The condensed discharge from two Leyden jars is emploved. 

* * * * * * 
3-ErLrcrRobE VALVE CIRCUITS. 

The accompanying illustration. is taken from ап article іп our interesting 
American contemporary. Everyday Engineering, оп 3-electrode valve circuits and 
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apparatus. It purports to give 
four of the simplest and most 
efficient circuits for undamped 
wave reception, the first being 
an ordinary 3-electrode valve 
circuit with the addition of two 
fixed inductances coupled induc- 
tively. A small voltmeter will 
serve this purpose. Тһе coup- 
ling between the two small induc- 
tances produces a beat effect in 
the grid and plate circuits, 
making the undamped wave 
signals audible. The circuit 15 
easy to adjust as there is only a 
voltmeter in addition to the usual 
apparatus. The condenser shown 
across the telephones and battery 
is not necessary and тау be 
omitted, but usually better ге- 
sults are obtained with it. The 
second diagram shows the cir- 
cuits extensively used in the 
United States Navy. The third 
circuit is perhaps the simplest 
of ail, апа here one side of the 
tuner is connected to the plate 
instead of to the filament as in the usual circuits. In the fourth diagram the 
aerial is joined to the plate. It is said that some operators have difficulties in 
making the valve oscillate with the cürrent, but when the knack is discovered it 15 
easy enough. The author states that with any of these circuits signals from Europe 
can be heard as far west as St. Louis under favourable conditions with comparatively 
small aerial. ' 


An Interesting Lecture 

PRorEssoR С. №. О. Howe delivered a paper at the meeting of the Royal 
Society on May roth on “ High Frequency Resistance of Multiple Stranded Insulated 
Wire." The conductors employed in radiotelegraphv are frequently made up of a 
larze number of fine wires separately insulated and stranded or plaited together in 
such a way that every wire occupies in turn the same relative position in the multiple 
conductor. In this way the total current is forced to distribute itself equally between 
all the wires even at high frequencies. Two objects are aimed at by this arrange- 
ment : (a) That of making the inductance independent of frequency, and (b) that of 
reducing the resistance at high frequency. Dr. Howe's paper tended to show that 
(b) is rarely achieved, owing to the serious loss due to the setting up of eddy currents 
in the wires by the magnetic influx within the conductor. 


Some Hints Regarding the 1% K.W. Converter. 


THE converter must be inspected daily, and all dust and dirt removed. In no 
circumstances should the silence cabinet be left open when the ship is coaling, as 
coal-dust settling on the machine may cause a serious short-circuit. To keep the 
commutator clean and bright the brushes should occasionally be lifted and fine 
glass paper applied with a piece of wood having the same curvature and width as 
the commutator itself. In the event of the commutator becoming slightly grooved, 
polishing should be continued until all traces of it have been removed. To prevent 
copper and glass dust from penetrating the machine the glass paper should be 
smeared with vaseline and the commutator afterwards rubbed over with clean waste 
to remove any trace of dust and grease that may remain. Finally, the brushes 
should be freed from any copper or glass dust that may be adhering to them. 

In certain conditions the copper will be found to wear down more rapidly than 
the mica, pieces of which may project, thus giving rise to considerable sparking. 
When the machine is at rest, and the commutator has cooled down, the metal will 
contract and the mica show itself, when it may be removed with glass paper. For 
this reason the commutator should only be polished when cold. 

The slip rings should be cleaned and made smooth in the same manner as the 
commutator, and the same precautions taken to prevent the penetration of dust. 

The tension of both D.C. and A.C. brushes should be adjusted so that they 
bear firmly but lightly on the copper. Too heavy pressure tends to produce grooving, 
unnecessary wearing ot the brushes, and the formation of a carbon deposit on the 
commutator and slip rings. Too light pressure causes imperfect contact and 
chattering. i 

All new carbon brushes before being used should be ground so as to fit the 
commutator and slip rings accurately. This may be accomplished by placing a 
strip of fine glass paper (on which a film of vaseline has been spread) face upwards 
on the commutator or slip rings, putting tension on the brush and moving the 
armature in the direction of rotation. The rabbing should not be backwards and 
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forwards, as owing to the play of the brush in the holder, a slightly different curvature 
may be formed. On completion of grinding, the glass paper should not be pulled 
from underneath the brush, but released by removing the brush tension, as otherwise 
the curvature may be altered. Any trace of grit or vaseline must then be removed 
with dry waste. ` 

With continued use the brushes wear down, making periodic readjustment of 
the tension spring necessary. As soon as a brush has worn down to within } inch 
of the copper plating it should be removed and a new one substituted. 

The brush holders on the D.C. side must be so adjusted on the rocker that the 
first and third and second and fourth are opposite one another, the first being to the 
left and the second to the right of the centre line of the commutator, thus aus 
the whole surface to be worn evenly. 

If, in spite of the precautions already mentioned, sparking at the brushes still - 
exists, it will probably be due to displacement of the rocker, which carries the 
brush-holders. The four brushes which bear on the commutator are normally at 
neutral points, but if through loosening of the screws the rocker shifts its position, 
sparking will occur to a greater or lesser extent, depending оп the amount of dis- 
placement. 

To climinate thin sparking the rocker must be moved to one side or the other 
until a point is found at which no sparking takes place. A very slight movement 
is usuaily sufficient, and the normal position will gencrally be found marked on the 
rocker and frame with corresponding file-cuts. The four screws securing the plate 
must be properly tigatened on completion of adjustment. 

Careful attention must be given to the lubrication of the machine, the grease 
cups for which will be found at each end of the frame. These cups must be kept 
filled with motor grease, which can usually be obtained from the engine room. It is 
not advisable to use vascline, as this runs through the bearings too quickly when 
the machine becomes warm. 

At intervals of a few weeks the grease should be entirely removed from the 
cups and paraffin run into the bearings for the purpose of removing all dirt. After 
this has been done, the cups must be rcfilled and the oil and dirt carefully wiped 
away from the shaft and frame. 

If at any time instructions are received to remove the armature for repairs, etc., 
this can be done without difficulty. First, the A.C. brush rocker should be removed, 
then the small inner plate at the D.C. end, and finally the circular plate at the А.С. 
end. The whole armature can then be lifted bodily from the Нате without dis- 
turbance to the ball bearings. 

The two guard iamps must be inspected from time to time and immediately 
repiaced if faulty, as they play an important part in safeguarding the windings from 
high-voltage oscillatory lcaks. 
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"The Spirit and Service of Science” * 


A Notable Contribution to the Literature of Science 
Reviewed by H. J. В. WARD, В.А. 


PROFESSOR GREGORY has brought together a number of examples of the methods 
employed by scientists, as well as of the mental attitude taken up by them towards 
their own discoveries, and has from these data delineated an outline-sketch of the 
philosophy and ethics of science in general. We turn to his preface in order to dis- 
cover his own motives and the objective he set out to attain. We find that he 
desires to “ promote a more sympathetic attitude towards those who are engaged 
“in the pursuit of scientific truth, and to remove the widespread misconception 
“which prevails as to the meaning and influence of science." For my own part, 
I believe the eminent author to have set himself the task of flogging a phantom of 
what has been rather than of combating an actively injurious reality. Time was 
when popular imagination endued the man of science with the trappings of wizardry ; 
when (for instance) the eminent Jewish physician, Michel de Notre Dame, assumed 
the name of Nostradamus, in order to isolate himself from the “ common herd,” апа 
veiled his real knowledge of medicine under the pretentious robes of astrology. 
Pictures and woodcuts of the later middle ages depict scientists as men with faces 
prematurely scored by furrows, living in the midst of an olla podrida of retorts, 
phials, crucibles, and other weird and necromantic apparatus. This typical medieval! 
seer holds one hand pressed to his brow, behind which throng all sorts of secret and 
awful thoughts ; whilst the fingers of his other hand toy absent-mindedly with a 
skull, in order to indicate the scientist's academic contempt for the ordinary frailties 
of mankind! These days have, however, long since passed away. The eighteenth 
century, when Knowledge rid herself of her last rags of mysticism and sorcery, 
witnessed a great upheaval in the popular conceptions of science and scientists. The 
confusion, caused by the dropping of old ideas and the assumption of new ones, is 
not ineptly voiced by Alexander Pope in his Dunciad : 


“ Physic of Metaphysic begs defence 
“ And Metaphysic calls for aid on Sense ! ” 


We note in the earlier chapters some reference to the controversy between the 
protagonists of the so-called “ rivalry " between science and “ the humanities,” 
which survived late enough indeed to form an admirable target for the mordant 
goose-quill of Professor Huxley, but which has resulted in so decisive a victory for 
the former that we appear to be in danger of allowing the pendulum to swing too far 
the other way. I would respectfully suggest to Professor Gregory that nothing is 
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more alien to the true-spirit of science than the smatterings of elementary facts 
which are so often advocated as good training for the rising generation. А certain 
school of educationists would dearly love to place their faulty schemes under the 
protection ot science's hardly-earned prestige. 

But should we, because the gifted author appears to us to have sent his book 
into the world with the object of attaining an end already achieved, be justified in 
regarding his work as supererogatory ? Far from it! Let me answer the questicn 
out of the volume itself. W. Н. Perkin, a lad of seventeen, during his Easter 
vacation in 1856 set himself the task of trying to manufacture quinine by chemical 
means. “Іп the course of his attempt Perkin attained a black mass . . . and pro- 
“ceeded to investigate this uninviting substance. He obtained from it, finally 
“the violet dye known as mauvine or ahiline purple. This schoolboy's discovery 
“ав led to the production of numerous other dye-stuffs by variations of the process 
“invented by him, and there are now several hundreds of similar dyes on the market, 
“АП of which owe their origin to his work." This incident, quoted from Dr. 
Gregory's pages, would appear to illustrate his own accomplishment. Не set out 
to dispel a phantom illusion and has succeeded in producing a most valuable volume 
which teems with delightfully written narrations of scientific achievement and 
with noble and stimulating thoughts. The picture of scientific ethics and methods 
which һе has limned for us is “ composed " in such а way as to make an irresistible 
appeal to popular imagination and to fire the enthusiasm of youth. 

We notice, in Chapter X., an attempt to differentiate between scientists and 
inventors. The latter (according to our author) “ produce something of direct service 
“to man and from which pecuniary profit may be secured." The part assigned 
to the former is that of “ the discovery of truth with no ulterior motives." We are 
iamiliar with this kind of classification in the field of sport. Cricketers will recall 
the “burning controversy” as to the difference between “ Gentlemen ” and 
“ Players." Perhaps the fairest differentiation between the scientist and the 
inventor is that based upon the scope of their respective tasks. The former introduces 
to mankind the nucleus of a great body of knowledge, the latter a special application 
of well-known principles. But we must always remember that, under such a definition, 
the same man may be at one time an inventor and at another a scientist. On the 
borderland lines of demarcation run very faint. 

The learned doctor speaks with the greatest admiration of the radio discoveries 
and work of Senatore Marconi, and devotes some of his most interesting pages to an 
account of how the great Italian scientist has laid the whole of mankind under a vast 
indebtedness. His pages abound with amusing instances illustrative of his various 
points and theories. After noting, for instance, the very human disgust with which 
the “ open mind ” even of the scientist is affected by the observation of phenomena 
which go to disprove a pet theory, he proceeds to illustrate his point by quoting 
from Sir Francis Darwin an account of his father’s comment on some experiments 
conducted by his favourite gardener which turned out not in accordance with antici- 
pation. After passing through the greenhouse and observing what was going on 
there, the great naturalist ruefully acknowledged on quitting the scene of his 
experiments : “Тһе plaguy little beasts are doing just what I didn't want them to 
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Speaking of remuneration, Dr. Gregory justly cites with approbation the action 
of Dr. Roux, the Director of the Pasteur Institute in Paris, who was awarded the 
Osiris prize of £4,000 for his discovery of the “ anti-diphtheria serum,” a discovery 
which has saved the lives of hundreds of thousands of children. Though a poor man 
Dr. Roux made over the whole of this amount to the Institute of which he was the 
head, that Institute being badly in need of funds. The millionaire founder of the 
prize, M. Osiris, was so struck by the Doctor's action, and the reason for it, that—at 
his death—it was found he had left the bulk of his own wealth, nearly one and a 
quarter millions sterling, to the Pasteur Institute. 

We have no space to dwell upon the many delightful narratives scattered through 
the pages of this volume. They are told in a lively style and many of them with 
that '' saving touch ” of humour which means so much. We would refer our readers, 
for an example, to the story on page 57 of the great Swiss naturalist, Agassiz, who gave 
a fish to one of his pupils to take home and study for three days. For what happened 
to the fish, to the student, and to his study we will refer our readers to the book itself. 
There is one supreme lesson taught throughout its pages, a lesson which we venture 
to summarise by a slight variation upon St. Luke's words, “ wisdom is justified of 
all her children." 


Wireless ' Recognition " 
А “ breaking-away " from Antiquated Tradition 


Many of our readers will be glad to hear that Captain Rupert Stanley, R.E., has 
recently been awarded the Decoration of the Legion of Honour for his work at the 
front in connection with wireless telegraphy. This gentleman occupied the post 

_ of Professor of Physics and Electrical Engineering at the Belfast Municipal Technical 
School in pre-war days and is the author of one of the best known text-books on 
wireless telegraphy, a second impression of which only appeared last year. We have 
here one instance out of many of the patriotic spirit with which men who had 
attained eminence in peaceful technical pursuits have placed their services at the 
disposal of their country to such a purpose that recognition of their value, from a 
military point of view, has come with a swiftness even more pronounced than that 
which attended their peace time efforts. The engineering and technical sections of 
all armies have been liable to find the value of their labours overlooked in favour of 
those of men belonging to the more showy divisions of military work. The ultra- 
scientific nature of modern warfare has already done a great deal to do away with 
these discrepancies, and we welcome the honour conferred upon Captain Stanley 
not merely as a personal tribute to the good work done in times of war by a man 
who has already won high distinction in times of peace, but also as an indication 
that the authorities are finding it increasingly difficult to relegate to the background 
the exploits and sacrifices of engineers and men employed in technical work. 
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WIRELESS ACTIVITIES, PRESENT AND PROSPECTIVE. 


Last month we called attention to the fact that wireless telegraphy '' came of 
“аре” on June 2nd, the date on which, in 1896, the young Italian, Guglielmo 
Marconi, applied for his first British patent. Опе of the salient features of the current 
war consists of a series of striking demonstrations with regard to its progress in 
that short space of timc. The present is the first struggle wherein wireless has 
played the “leading part " which is now assigned to it as a matter of course. Іп 
the Boer War, only sixteen years ago, nothing more was carried out than a few 
experiments whose results were all too inadequately followed up. Think for a 
moment wnat would have happened if wireless in those days had been utilised as 
it is to-day. After the main Boer Forces had been defeated, a guerilla warfare of a 
most expensive kind, both with regard to men and material, dragged its slow length 
over twelve weary months, simply because—in the vast expanses of South Africa—- 
the “ rounding up ” forces were totally unable to maintain touch with one another. 
It was possible for De Wet, the most famous exponent of this species of campaigning, 
to appear and disappear almost at will. What a magic change has since those days 
“ соте o’er the spirit of our dream ! " General Smuts in his recent East African 
campaign conducted operations by means of isolated columns kept in constant 
co-ordination through the agency of radio-telegraphy. Our able Africander fellow- 
citizen is well aware of his indebtedness to the science and loses no opportunity of 
acknowledging it. The Balkan struggles of 1912-13 witnessed some further develop- 
ments with regard to this means of communication, and perhaps the most striking 
evidence thereof was seen in the siege of Adrianople. The beleaguered town main- 
tained communications with headquarters in a way which no city thus invested had 
ever been able to effect before. It was realised, from that moment, that wireless 
had rendered it impossible in future to isolate any city or armed camp by means 
of a comparatively narrow belt of besieging troops after the fashion of warfare in 
the “ good old days." 

It has been reserved, however, for the present struggle to illustrate the full 
meaning of wireless in warfare. In these columns we have chronicled, month by 
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month, a few of the outstanding features of the wireless record. We have seen 
the elaborate system by which in the enemy's armies the reports of the smaller units 
are wirelessed, first to divisional centres, and afterwards to main headquarters, 
being finally despatched thence to the High Command itself. And we may fairly 
infer that wireless opportunities are being similarly made use of in the highly 
organised armies of the Allies. We have indicated the way in which co-ordination 
of military effort on the part of the latter is rendered possible by the utilisation of 
the same medium, and we have emphasised the important relations between 
wireless and aircraft of every description. Іп this present issue we include a detailed 
description of the method followed in "spotting" for the artillery, which ге- 
emphasises the point that, what wireless on planes is able to do at sea for long-range 
weapons such as those carried on the famous Queen Elizabeth, it can equally effect 
ashore. 

But, over and above the direct functions of wireless in actual military operations, 
we have an immense amount of indirect activities set going and maintained т 
motion through its agency. Right from the start, Germany has been more or less 
in the position of a besieged city, and has been forced to rely upon radio-telegraphy 
for communication to and from foreign countries outside her immediate neighbour- 
hood. Never before has the world witnessed such a carefully organised and elaborate 
system of spies and propaganda, and the whole of this network is largely dependent 
for its efficiency upon wireless telegraphv. This is the reason why, now that America 
has ‘ come in," the Germans are pressing on with the construction of their great 
radio station in Argentina. This in itself, apart from other causes, adds immensely 
to their interest in the extent to which the South American ‘Republics will allow 
themselves to be swayed by the example of their Northern Sister. From the very 
beginning of the war, Germany has flooded neutral countries with printed matter of 
every description, tending to vilify their enemies, to sow dissension between the 
various members of the Entente, and to create false impressions with regard to what 
is going on, both among neutrals and her own unhappy subjects. These lucubrations 
she has supplemented and '' fed" by floods of wireless messages, with which she 
keeps her home long-distance aerials busy day and night. А few selections from 
the multitude have been published in the newspapers of ourselves and our Allies ; 
enough, at any rate, to give Entente newspaper readers some idea of the sort of 
pabulum which Nauen distributes with so free a hand. Тһе absolutely mendacious 
nature of a great deal of it stands out so palpably to the British reading public that 
'" German Wireless Lies” have become quite a commonplace subject of derisien 
over here. But by no means all the “ stuff” is of this self-convicting character ; 
and indeed it does not at all follow that what fails to convince the British people is 
unproductive of effect elsewhere. So far is this from being the case that large 
numbers of the public in Spain, Holland, Scandinavia and even the U.S.A. for a long 
time were induced thereby to hold the view that—with regard to the rights of the 
matters at issue—it was probably a case of “six of one and half-a-dozen of the 
"other"! Despite the natural reluctance of H.B.M. Ministers to depart from their 
traditional dignified attitude of reticence, they were obliged to institute some antidote 
to the German “ Poison Gas " ; and, without entering into undesirable details, we 
can assure readers that a good deal more has been done by the British Government 
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through the same medium than might be gathered from the diatribes of a certain 
section of the Press. Magna est veritas et prevalebit ; our enemy's fables have been 
largely discredited and with vast bodies of neutrals no longer command the serious 
attention which they at first received. Nevertheless, Germany still finds it to her 
advantage to go on with the 
propaganda, and а curious 
feature in this connection 
consists of the fact that a 
whole host of these propa- 
gandist items are still radiated 
in English. One can only 
guess at the reason of this 
continued utilisation of a 
language only native to those 
who are in active hostility to 
the senders. It may be that, 
in view of America having 
merely prohibited antenna and 
not all apparatus, the Germans 
hope that their messages may 
reach some “ curious ” souls in 
the New World; it may be 
that our enemies believe it 
possible to reach by this means 
spies or disaffected persons in- 
Great Britain or Ireland whose 
receipt of wireless news might 
remain undetected over a con- 
siderable period, so long as 
they refrain from sending any 
in return. This must remain 


(Photo: Newspaper Illustrations. 


a mere matter of conjecture, A NEW U.S.A. ARMOURED OBSERVATION CAR. 
but in any case we are con- THE COLLAPSIBLE TOWER 1$ USED EITHER 
fronted with the fact that FOR OBSERVATION OR WIRELESS. 


Germany still considers it 
worth while to spend large sums of money upon the preparation and transmission 
of propaganda in English. 
* * * БЫ и: x 

Such, in outline, are a few of the main features of wireless employment in time: 
of war, and the field embraced is assuredly a wide опе. But extensive as is the scope 
of wireless telegraphy under war conditions, the advent of peace is likely vastly to 
extend its boundaries. In the national interest, governments have found themselves, 
obliged to utilise radio-telegraphy for instructing the world at large, not only with 
regard to their actions, but also with regard to their motives and their methode, 
Do they intend to '' scrap " the organisations which they have set up for so doing 
in times of peace, and revert to their old attitude of aloofness ? We suppose that there 

С 


246 THE WIRELESS WORLD (Jury, 


are few nations more misunderstood abroad than the British. The present writer 
has vivid recollections of his experience with fellow-;ournalists in Spain during the 
pre-war days, which go to exemplify the extent of such misconceptions and the 
evils which aiise from them. The path of judicious action in this regard bristles 
with difficulties ; but, after all, the more manly way is to overcome them, and not 
to turn passively away. Assuredly Great Britain ought from her present troubles 
to have laid to heart the lesson of the dangers attending a policy of laissez-faire. 
ж ж ж ж ж ж 
AIR, FIRE, AND /ETHER. 

The present war has been criticised as “а war of the young." Like all 
generalisations, the dictum requires some modification, but it is perfectly true that in 
no previous war has youth been so largely at a premium. Many circumstances Ваус 
conduced to this end, and none more so than the fact that the strain of modern life 
acts more quickly upon men's nervous systems than was the case in days gone by. 
The result is that only fresh unracked subjects possess the necessary nervous stamina 
for much of the work, especially in the case of novel pursuits like those of flying and 
its cognate profession of wireless. А further consequence of this state of affairs is 
that our schoolboys аге taking an unprecedentedly eager interest in all that appertains 
to the great struggle, a fact which is reflected in the magazines which specially cater 
for them. The June 
issue of that good old 
British institution, The 
Boy's | Own Paper, 
prints under the title 
of “Ап Aeroplane 
"Shoot " the experi- 
ence of the Rev. A. A. 
Brockington (a padre 
on the Western Front), 
part of which we 
venture to quote here 
as an interesting ac- 
cunt, from ап eye- 
witness, of the details 
attending the process 
known as “ spotting 
for the artillery by 
aeroplane,” and which 
illustrates the impor- 
| tant róleplayed therein 
| A. mm Je ? by wireless telegraphy. 
ne FEX 4 <. -42 Мг. Brockington was 
же. ғ; T PU v asked by an old pupil, 

Грод Gites, Captain C., if he would 
RUSSIAN FLYING MEN, WHOSE QUALIFICATIONS "like to see an aero- 
INCLUDE A KNOWLEDGE ОЕ WIRELESS. plane shoot.” | On 
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receiving an answer in the affirmative the reverend gentleman and his cicerone 
wended their way to the “ gun position." 

“C. after running about from a telephone hut to a dug-out and giving various 
orders, sat down on a chain with a diagram and a dial in front of him. There was а 
sergeant-major between C. and the howitzers. The sergeant-major held an improvised 
megaphone. І sat down by C.'s side and was surprised to hear a voice come out of 
the bank close by: “Не wants to know whether you are ready, эт.’ The voice bc- 
longed to a wireless operator with ears clamped fast occupying a hole in the earth. 
This was the observer of an aeroplane, and I was presently able to detect the flyer, 
poised at a considerable height apparently over the enemy's lines. С. said һе was 
ready. Then the ' Wireless' called out combinations of letters and degrees. C. did 
something with a pencil on the dial or diagram and said something to the sergeant- 
major, who repeated the order through the megaphone. Thereupon the gunners got 
busy. From behind one could see the shellleave the muzzle of thehowitzer. You must 
not believe the picturesque war correspondent who says that howitzers ' bark '— 
the sound of the firing is rather flat than sharp. . . . This process went on for 
half an hour or more. ' Wireless’ transmitted the messages from the airman to 
С.; С. jotted down things on his paper and gave directions to the sergeant-major. 
The sergeant-major ordered No. г or 2 to make certain alterations in direction and 
sighting; the men shovelled in a shell and then stood away. The sergeant-major 
bawled ‘ Fire!’ There was a boom, the projectile rose and soared through the air, 
whilst the great piece recoiled. . . . Ап aeroplane shoot is anti-battery work. 

At the end of the time ' Wireless’ called out : “Не says ‘ Thank you very 
‘“ much, sir; the results are quite satisfactory." ' C.said to me, ‘ The worst of it is 
‘that ле can always talk to you and уои can never talk to him.’ С. said this with 
an unexpected trace of bitterness I wonder what it was he wanted to say to the 


airman ? ” 
* * * ж ж ж 
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The utter hopelessness of the wireless situation for Germany created by the 
entry of the U.S.A. into the present war is demonstrated by the feverish anxiety 
of our enemies to counter the blow. The long-distance wireless station projected 
іп the Argentine Republic has had its “ power ” plans readjusted, and is to be pushed 
forward with all possible speed. Whether the Argentine Government will allow it 
to be worked, if it be ready before the struggle ends, is a matter upon which at present 
no forecast can be made. But, over and above this River Plate project, the disturbed 
state of Mexico offers an opportunity for “ fishing in troubled waters " of a type 
which is peculiarly congenial to the German temperament. Persistent reports of 
the transmission of messages through Mexican long-distance wireless stations continue 
to reach us from the U.S.A., and we understand that the various parts of a complete 
wireless outfit were assembled in New York, whence they were sent on to Mexico, 
for erection. Indeed, the Yankee Secret Service men are being kept very busy just 
now unearthing plots of every description, including the use of the letter mails by 
ostensibly '' private " individuals, and overtures to Venezuela with regard to the 
control of Margarita, the pearl-fishing island lying between the seaboard of that 
country and the British West Indies. 


Wireless with the Eskimos 


Diary of a Voyage to Ват’; Land and Hudson's Bay 
By DOUGLAS R. P. COATS 


[Editorial Note.—The first part of this interesting Diary appeared in our April and May issues] 


Sept. roth.—The gale continued throughout the day, causing the Fort York to 
drag her anchor and drift out of sight. 

_ Sept. 11th.—1t continued blowing hard from the south-east all day, and there 
was no sign of the Fort York. We imagined her to be blowing out into the bay 
and having an exceedingly bad time. 

Sept. 12th.—The gale blew itself out in the night and left us with fine weather. 
We expected to see the schooner returning to us, but she did not appear. Our 
fears for her safety were growing hourly, and I wirelessed to Nelson to know if she 
was visible from there. Scarcely had I done so, when she came in sight. We 
learned later that she had drifted for a while, and then D successful in reaching 
York Factory. 

Sept. 13th.—Capt. Mack and others went ashore in the Fort York, I remaining 
on board expecting a message from Port Nelson. 

Sept. 15th.—I heard through Nelson of some recent Zeppelin raids on the east 
coast of England. | 

Sept. 17th.—I received more news from Port Nelson. Captain Mack and our 
passengers returned in the schooner, bringing me a huge piece of wedding cake from 
the brides. 

Sept. 18th.—The schooner took nearly all the cargo remaining for York Factory 
and returned to shore. 

Sept. 19th.—The Fort York took the rest of our York cargo and we sailed at 
four o'clock in the afternoon. 

Sept. 20th.—]I heard Port Nelson working at eleven o'clock a.m., but could 
not reach him myself. The sea was smooth until the evening, when the wind began 
to breeze up. 

Sept. 21st.—A strong northerly wind blew all day, making a choppy sea. We 
steamed slowly into the wind so as to avoid danger from the numerous shoals which 
abound in James Bay, and which are very poorly charted. 

Sept. 22nd.—The weather improved in the afternoon, and we were able to 
proceed once more on our course. The sailors were busy with the lead after dark, 
and at half-past ten at night a sudden sounding of five fathoms where, according 
to the chart, there should have been about thirty, made us drop anchor for the night. 

Sept. 23rd.—Getting under way again in the morning, and proceeded slowly 
towards Charlton Island, sounding frequently all the time. We passed Lisbon 
Rock on our port side at half-past five p.m., and soon saw the “ beacon " which 
guides the H.B.C. ships to Charlton. We anchored an hour later, and had no 
sooner done so than a dense black cloud darkened the sky, heavy and ominous- 
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looking, with lurid yellow background, which portends dirty weather. Rain com- 
menced to fall in large drops and the wind to make a tune in the rigging, while the 
sea became choppy in a very short time. 

Sept. 24th.—We weighed anchor at about half-past nine in morning, and went 
slowly ahead towards Charlton. Early in the afternoon we sighted the H.B.C. 
warehouse and the wreck of a barque on the shore. We anchored and waited for a 
pilot, but none came to us. The land appeared much more hospitable-looking than 
any we had yet seen, being thickly wooded. 

Sépi. 25th.—A small schooner put out from the shore in the morning and made 
very slow progress in our direction until the Prickly Heat went to her aid. She 
reached us at about eleven o'clock, bringing the mail with her. I went ashore in 
the afternoon and discussed the latest war news with the H.B.C. fellows, while the 
Nascopie came alongside the diminutive structure which is used as a wharf. 

Sept. 26th.—It was blowing hard wnen I awoke in the morning, and the mates 
were putting out additional mooring lines to the shore. I paid a visit to a stranded 
barque with our second mate, and found everything in a very bad state on her, 
anything of any value having long since been removed. Miss № left us here, 
being met by her mother, who was accompanying her to Ruport's House on the 
Inenzw, a little steamer moored beside us and absolutely devoid of beauty. 

We attended divine service at noon, Мг. F conducting it in a room near 
the H.B.C. office. The second mate (Mr. Arnold) and I wandered into the woods 
after lunch, gathering blüeberries, red currants and wild gooseberries, which we 
found in plenty. 

Sept. 27th.—Our cargo was being discharged all day into light trucks which 
гап on tracks along the rickety wooden pier. The reason for the “ wobbliness " of 
this pier became quite clear to me when I heard that ice conditions made it com- 
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pulsory for the H.B.C. men to pull down the structure each fall and re-build it as 
soon as the summer weather sets in and the ice leaves the harbour. This must be а 
work of no mean magnitude for the small number of men available. 

Sept. 28th.—A party of explorers joined us, returning to St. John's with us, 
en route to Toronto. The party consisting of Mr. Flaherty, Senr., Mrs. Flaherty, 
Junr., her brother-in-law, Mr. Flaherty, and Miss Thurston, had travelled by canoc 
from Cochrane to Moose, and had then taken a small schooner with the intention of 
going to the Belcher Islands on a prospecting expedition, but were wrecked and 
obliged to give up the trip as the delay had made it too late in the season. 

Sept. 29th. —I went into the woods in the morning, armed with my revolver— 
the only weapon which I brought away with me. І saw one squirrel and a number 
of slate-coloured birds with white cheeks and in size about as big as a cuckoo, I 
made a smoky fire with moss and ate my lunch in the lee of it, so as to escape the 
attentions of the mosquitoes. Returning to the ship at three o’clock p.m., I was just 
in time to witness an exciting scene caused by six pigs who objected strongly to 
being taken ashore. 

Sept. 30th.—-The last of our cargo for this place being discharged, we took on a 
quantity of furs and left at half-past eleven a.m. The wind shifted from S.W. to N., 
and we soon ran into dense fog and anchored for the night. Capt. Redfearn, of the 
s.s. Inenew, was on board, going home to be operated upon for appendicitis. 

Oct. 4th. — We arrived at Cape Wolstenholme and took away the mail after some 
little delay. Тре bold and rocky hills were more heavily flecked with snow than 
when we were here before, and the biting air announced emphatically the approach 
of winter. 

Oct. 6th. —I turned out at 4.30 a.m., there being a ship in sight оп our starboard 
side. She proved to be the Bellaventure, bound to Port Nelson. While talking to 
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` her I was called by the Sheba, bound for the same place. Both steamers were carry- 
ing Governinent stores for the men at work on dredging and building up the harbour, 
which is to become a summer port of call for transatlantic grain carriers. At 
eleven o'clock this morning we reached Lake Harbour. 

Oct. 7th.—The motor launch Дай brought our several cargoes of furs to us, 
and also some barrels of fresh water: Light snow had fallen during the night, 
imparting a beautiful appeatance to the fjord-like harbour with its narrow entrance 
and lofty hills. This must be the “ pretty " season up here—the best substitute 
they have for our “ fall," with its lights and shades and ever-deepening colours. It 
is true that their short “autumn "—the word sounds incongruous in Baffin's Land— 
is marked by no gold and brown, no intermediate shades and leafy colour-blends. 
Dame Nature's sole materials are the drab hills and the white snow, but with them 


A GROUP OF ESKIMO VISITORS. 


she manages to produce quite an arresting picture—a sort of crayon drawing in 
black and white. At two o'clock in the afternoon we left. 

Oct. 8th.—Anchoring at dusk off the mouth of the Koaksook River, we endea- 
voured to attract the attention of the people on shore by means of our searchlight 
and a few rockets. Мо pilot came out to us, however, so we remained where we were 
for the night, not daring to approach closer after dark. 

Oct. oth.—At daybreak we got under way and ran towards the river mouth, 
picking up an Eskimo pilot at half-past nine. He refused to take us over the bar, 
the tide being too low, so we anchored again. 

Oct. toth.—Soon after breakfast we went up the river to Chime. The French 
Company has a place here also, so combined with the numerous buildings of the 
H.B.C. post, it forms quite a little town. А fleet of sail-boats was anchored in 
the stream, besides which there was a great number of smaller craft drawn up 
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burial place. There were 
graves covered with heaps 
of stones, and graves with 
little wooden crosses at 
their heads; but more 
interesting to me were the 
rough-hewn boxes perched 
ED саты ел а upon the crags and only 

half-covered with stones. 
The boxes had fallen apart in some cases, distributing their ghastly contents on the 
ground. Human skulls and ribs were to be seen everywhere, and gruesome evidences 
of the work of “ husky " days could be traced occasionally. | 

I found another collection of boxes in the afternoon, and made a rough sketch 
to remind me of it, my films having given out. 

Our farewell to Chime, and to Mr. and Mrs. Watt, our two genial passengers, 
the last look at the Prickly Heat and the sound of her engine—miss-firing as usual— 
as they left us, completed the trip, so far as interest goes. After a rough journey, 
we reached St. John’s, N.F., at 8 o'clock a.m. on October 18th. 


Correspondence 
HIGH versus LOW ANTENNA 


DEAR SiR,—In your March issue appears a digest of a paper entitled “ High 
versus Low Antenne in Radio Telegraphy," by Edward Bennett, University of 
Wisconsin, U.S.A. : 

Your digest gives the impression with, however, full authority from the original 
paper, that it is conclusively proved in theory that in a radiotelegraph station in 
transmission and in reception a low antenna is equally effective as a high antenna. 
The dimensions of the two antenna other than the heights being the same in each 
case, the wave-length being the same and the maximum potentials to which the 
antenna are charged also being the same. 

This contention is so entirely opposed to present-day ideas on the subject that 
I undertook an examination of the paper to ascertain on what foundation the 
author's statements were based. I find that the whole argument of the paper is 
based on assumptions that are not correct in practice, and if you care to make public 
my criticism in your columns I shall be glad to have you do so. 

The design of antenne for wireless telegraph stations has from the outset been 
based on the law originally evolved by Mr. Marconi that “ The distance at which 
signals can be received varies as the square of the height of the antenna,” that is, of 
course, when antennz of equal height are used for sending and receiving.* 

This law has been elaborated upon in various empirical formule due to Austin 
Fuller, and others, such аз: 


I,h | 
Г,= 4.25 ME exp, (-9-0015 5). Austin, 


VA 
- І, h, he, 2 Я 3 | . 
I — 4.25 VES (- Bul.) —Fuller, 
etc., and the formula for the radiation resistance of an antenna: 
h2 
Р — 1580 А2 


Іп the section of Professor Bennett’s paper dealing with the energy received 
at a distant point due to an oscillatory current in a Marconi antenna, close identity 
with the above-mentioned formule can be readily established. 

The first new conclusion іп the paper is that any antenna has a “© radiation 
figure of merit ” represented by Ch, the product of the capacity of an antenna with 
the height of the capacity ; and that, as in antenne which are of large area as 
compared with height, as the capacity, С, varies inversely as the height, Л, the 
radiation “ figure of merit ” is independent of the height, and depends only on the 
size or area of the antenna. 


* NOTF.— А misleading feature in the comparison appears here іп that no mention is made of the 
fact that to charge both antenna to the same voltage would require ten times as much power in the case 
of the low aerial as in the case of the high aerial, due to the greater capacity of the former. 
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From this it is concluded that, providing the maximum potential to which the 
antenna is charged is the same in each case and other dimensions of the antenna are 
maintained the same, the effect at a distant point will be the same whether the 
antenna is IO metres high or roo metres high. 

It is suggested that the large capacity of an antenna ro metres high would 
permit of the use of the plain aerial system with low damping and high efficiency 
and the main characteristics of such an antenna and transmitter are given as follows: 


Radius of capacity area... pus i 165 metres 
Height of capacity area  ... En sic 10 metres 
Capacity of area to earth ... Pe ne 075 М.Е. 
Assumed voltage at moment of discharge 100 peak kv. 
Assumed frequency of oscillation ... 80,000 су. per sec. 
Energy stored per spark  ... ... ... 375 Joules 
Input at 1,000 sparks per sec. T dus 375 kw. 
Radiation resistance uns 9" xs 'OII ohms 
Logarithmic decrement per cvcle due to 

radiation of energy... ns С “0013 


It is further stated that allowing for the 7,R losses in the conductors, ionisation 
losses, and the losses in the resistance of the spark which is estimated at .1 ohm, 
the total resistance of the antenna tending to cause damping can be kept as low as 
“12 ohm. | 
Assuming for the moment that this is possible then as the efficiency of an antenna 
as a radiator is determined by the ratio of its “ true radiation ” resistance to its 


; Е А : . 'OII ; 
total resistance, the efficiency in this case is 712 OF 9-1 per cent. That is to say out 


of the total of 375 kw. applied to the antenna some 33 kw. is usefully employed in 
the radiation of energy to distant points. 

But it is well known that the wasteful resistance of an antenna having a natural 
wave-length of the order of 4,000 metres cannot be reduced to less than 1 to r 5 ohms 
cven with the most careful design and construction ; resistance being introduced 
in the surrounding ground, in the structures supporting the antenna, buildings, 
etc., which it is exceedingly difficult to eliminate in practice. 

If, then, we consider this system as having a total resistance of the order of 
т ohm we find matters much worse, an etficiency of about т per cent. and about 
40 kw. usefully employed out of the 375 kw. applied. 

In the case of the receiving antenna it has again been assumed that the wasteful 
resistance of the antenna is a practically negligible quantity. 

The repudiation of current notions on the desirability of high antenne for 
radio stations is due to an incorrect conception of the conditions actually met with 
in practice, and the contemplated revolution in current practice must await the 
time when an antenna can be constructed with zero wasteful resistance. 

Yours faithfully, 
ALEX. E. REOCH. 
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GRAPHICAL SYMBOLS FOR WIRELESS TELEGRAPHY 


Гле Editor, ТнЕ WiRELESS WORLD. 

SIR, —I have read with interest the article on Wireless Symbols, in the April 
number of THE WIRELESS WoRLD, and should like to make the following 
suggestions :— | 

It is evident that the proposed symbols do not entirely fulfil their purpose. 

For instance, taking the symbols Nos. 193 and 194, transformers, and com- 
paring them with Symbols Nos. 202 and 203, couplings, it is obvious that the 
symbols used are identical and therefore do not fulfil their object, as they do not 
specify one article only. 

To make this clear I show below the symbols and the articles they are intended 
ію represent, side by side, and underneath show alternative symbols for trans- 
formers with and without variable leakage. These symbols are distinctive from 
those used to illustrate couplings. 

SYMBOLS AS SHOWN 


193 TRANSFORMER 08. 202 COUPLING , INDUCTIVE 


194 T ?ANSFORMER , VARIABLE LEAKAGE ef 203 COUPLING , VARIABLE. INDUCTIVE E 


SYMBOLS SUGGESTED 


195 TRANSFORMEF (мы 202 COUPLING „INDUCTIVE 


194 TRANSFORMER, VARIABLE. LEAKAGE e" 203 COUPLING VARIABLE INDUCTIVE үө, 


With regard to the matter of variability, the generally accepted symbol for this 
is an arrow drawn in an angle througn the symbol of the article which it is desirable 
to indicate as being of a variable nature. In practice, however, the arrow has 
proved insufficient, as it is often neccessary to indicate the nature of the variability, 
whether continuously or in steps. 

For example, take the case of an inductance or a condenser: both of these 
articles are frequently made so that a rough adjustment can be made in steps, and 
a fine adjustment by means of some continuously variable device. 

For instance, in the same diagram one condenser would be adjustable by steps, 
and the other continuously variable ; thus it is necessary to provide means whereby 
the two types of condenser could be identified. 

As an illustration I have taken the case of the transmitting circuit as shown 
in the April issue (a), and placed alongside the same circuit re-drawn (5), but making 
use of the symbols as they are shown on page 42, and applying them in the sense 
in which they were intended to be used. 

The inductances in the aerial and the primary circuits are shown as consisting 
of two variable inductances, and are placed so as to be magnetically coupled to- 
gether. This necessitates the use of an arrow through each inductance to show that 
it is variable, and an arrow through the two inductances together to show that 
the coupling between the inductances is also variable. 
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The convenience afforded by the provision of two symbols to indicate the nature 
of variability is shown in the third diagram (c). 


TRAMISMITTER CIRCU!T SAME CIRCUIT USING 
AS SHOWN SYMBOLS CONSISTENTLY 


A а. == Б. 

Symbol No. 180 has SAME CIRCUIT USING been termed an 
“Іінішелтбе Coll"; SYMBOLS AS SUGGESTED “ Inductance ” 
would be а better definition, 


Motor Gene- 
shown—a circle 
written in—de- 


Symbol No. 187— 
rator—The symbol т 
with the letters “М.С.” 


signates a motor genc- > be rator, but I fail 
to see how this symbol = = could be made 
to form part of a dia- © (< gram of connec- 
tions in which it was Б 8990999 necessary to 
show the motor and | ~~ the generating 
circuits. 

Symbol No. 197— C. Buzzer. — The 
symbol suggested by Е the American 


Institute of Radio Engineers has the merit of being self-explanatory, and is 
therefore the better of the two. 

Condensers.—A distinction has been made between one condenser and another 
on a frequency basis. This is a mistake in principle, and there are bound to be 
TT RADIO occasions when a single condenser could be both an 

SYMBOL audio and a radio frequency condenser; and, again, 
^ it is difficult to fix a numerical limit as to what is to 
distinguish an audio from a radio condenser. 

t Considering the wide field which has to be covered, 
the number of symbols provided seem inadequate, and I would suggest that the 
readers of THE WIRELESS WORLD be asked to give this matter their consideration, 
and put forward such suggestions as they may have to offer. 

London : Н. EWEN. 

May 2561, 1017. 


тїтє Wireless 
к ‚ Sele торі 


U BoATS AND WIRELESS. 


WE have on several occasions been able to publish illustrations depicting the 
arrangement of wireless aerials fitted to German submarines. It was only in last 
month's issue (page 180) that our most up-to-date view appeared. The radio 
equipment carried by the later type of U boats has shown a remarkable development 
on those of the earlier craft and, in combination with other improvements, is, we are 
afraid, responsible for a great deal of their powers of mischief. A short while ago 
the Dutch newspaper Telegraaf printed an interview with a member of the crew of 
the German submarine which torpedoed seven Dutch vessels on February 22nd. 
Incidentally we may remark that there would appear to be a peculiarly piquant 
flavour in this quiet record in the pages of a journal published in a “ neutral ” country 
whose neutrality does not save them from the depredations of war, but does give 
their depredators complete immunity from suffering any penalty at the hands of the 
injured party! It is as though a man whose house had been burgled were to publish 
an interview with the burglar wherein he recorded the criminal’s account of how the 
robbery was committed and his own inability to hand the thief over to the police. 
А somewnat humiliating position for a “ free and independent Sovereign State," 
is it not? and a curious commentary on Germany's simulated passion for “ the 
“Liberty of the Seas." | | 

The interview tells us that the submarine was the 1758, commanded by Count 
von Pluetau, a young man of 23, whose vessel after leaving Emden on February roth 
was, on the 22nd of the same month, cruising in the neighbourhood of Falmouth. 
The German sailor confessed the perfect acquaintance of himself and his companions 
with the identity of the vessels which they were torpedoing and described how his 
vessel manceuvred in a zigzag line amongst its helpless victims, raining shells and 
bombs right and left without the slightest compunction. 

Perhaps the most interesting item consists of the Submariner's description of the 
way in which he and his brother-pirates rendezvoused regularly at a fixed base, in 
order to receive instructions, probably from Heligoland, by wireless telegraphy. 
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A NOTABLE FEAT. 


On April 2164 last the s.s. Benin, a transatlantic steamer belonging to the Elder 
Dempster line, left Louisburg (Nova Scotia) en route to Cape Ray, the south- 
western extremity of Newfoundland, and during the hours of daylight saw no ice. 
After altering her course for the island of Anticosti, at the entrance to the estuary 
of the St. Lawrence, she ran into a large area of “ field ” ice in the fog and darkness, 
and navigation proved extremely difficult in view of the fact that in many cases the 
“© growlers " were many of them as high as 25 ft. above the water. Ere long the 
carpenter reported a leakage through ice damage in the fore peak, and Captain Jones 
instructed the chief engineer to start the engines gently to see if it were not possible 
to work the vessel out of the danger zone. The propeller snapped immediately, 
and the Benin was helpless. The wireless operator got to work, and on April 22nd 
established communication with the station at Cape Ray, where is located a high- 
power installation controlled by the Marconi Company. Cape Ray directed the 
s.s. Sagona to her assistance by means of her radio plant, and the latter vessel stood 
by the disabled ship pending the arrival of a salvage steamer. The ice in the Gulf 
was very heavy at the time, and there appeared to be a considerable doubt as to 
whether the Lord Strathcona, a salvage vessel belonging to the Quebec Company, 
would be able to get through to the Benin, and—in order to help her on her wav— 
she was accompanied by the Canadian Government ice-breaker Montcalm; the Quebec 
Company and Messrs. Elder, Dempster & Company being in the meantime kept 
continuously posted as to the state of affairs through the wireless “ plant " carried 
by their respective vessels. It soon became plain that, unless the conditions 
changed, it would be an impossible task for the Lord Strathcona to tow the Benin 
clear of the ice. The Montcalm, therefore, went scouting for open water and finally 
succeeded in finding clear “ leads " to the southern shore of Anticosti. As soon as 
she reported to this effect, the necessary sailing directions were transmitted by 
wireless both to the Benin and the Lord Strathcona, with the result that the latter 
vessel undertook the task of towing the Elder Dempster liner from the Gulf up to 
Montreal. The salvage boat's first attempt to carry out these orders was unsuccess- 
ful. She beat her way fifteen miles into the ice after the Benin, only to find herself 
obliged to work laboriously out again under threat of the penalty of being overtaken 
by the same fate as hed befallen the vessel she was attempting to rescue. Next she 
tried to worm through in the wake of the Montcalm ; but although she followed that 
doughty ice-breaker at a distance of only 100 yards, the channel through the ice 
closed in again as fast as it was opened, and she was forced to give up the attempt. 
In the long run, the little ice-breaker Fo/ogo went in with the Montcalm and struggled 
through the ice with the Elder Dempster liner in tow, the Lord Strathcona waiting 
for her outside. Connecting-up was effected in the midst of extremely heavy weather 
and a blinding snowstorm, and the violence of the pitching caused by the heavy 
weather may be indicated by the fact that it was judged advisable to supplement 
the brand new hawser employed, with 45 fathoms of the Benin’s anchor-chain in 
order to eliminate risk of breakage. After these initial difficulties had been over- 
come all went well, and the thousand miles of towage were safely negotiated. Тһе 
remarkable nature of the feat may be judged by the following figures: the weight 
of the vessel itself was 4,000 tons and she was carrying 6,000 tons of coal to Montreal. 
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IN. HIS SPARE TIME. 


Ship and cargo were valued at over £100,000, and—in view of the 375 foot length of 
the Benin—it was found advisable to enlist the aid of Sincinnes-McNaughton's tug 
Pratt for steering through the reach which separates the Richelieu Rapids from 
Montreal. 

It is not too much to say that the safety of the liner, her personnel, and her 
cargo was mainly due to wireless telegraphy, which summoned help when she was 
entangled in a hopeless position, which kept the authorities posted as to every move, 
and which maintained a close touch between all concerned throughout the long 
and arduous journey. 


A “С.О.М.” OF THE MERCANTILE MARINE. 


There recently retired from the service of the Cunard Company Captain J. C. 
Barr, after 32 years’ service and a most remarkable career. This announcement 
recalls a German Wireless Message despatched from Berlin on September 22nd, 1914, 
which runs : — 


“With regard to the reported sinking of a German steamer by the British 
“ Auxiliary Cruiser Carmania, information to hand from the German side shows 
“ that the fight between the two vessels took place off the Brazilian Coast, and that 
“the crew of the Cap Trafalgar was saved Бу the Eleonore Woermann." 


The reference in this communication appertains to an interesting sea duel which 
took place off the East Coast of South America on September 14th, 1014. The 
Carmania, then under the command of Captain Noel Grant, R.N., sighted the Ham- 
burg-American liner the Сар Trafalgar, accompanied by two colliers, and opened 
fire on her at 8,500 yards. The Cap Trafalgar was armed with eight 4-inch guns 
and put up a fight against the converted Cunarder which lasted one hour and forty- 
five minutes. Seventy-nine of their projectiles hit the Carmania, making 304 holes 
in her hull. Eventually the fight turned out in favour of the British and the German 
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vessel was “ sent below.’ Captain Barr, who at the outbreak of war was not upon 
the Royal Naval Reserve, joined at the announcement of hostilities and was serving 
on his old ship at the time of her memorable fight. As a memento thereof the old 
Cunard Captain was made a Commander of the Bath by King George V. During 
his sea career he had been three times shipwrecked, and—after having been rescued 
from опе of these disastrous occasions—was recuperating at Jamaica when the 
terrible earthquake of 1907 took place. He was rescued from this terrible natural 
cataclysm and conveyed to England as a distressed British seaman on board the 
R.M.S.P. liner Moselle, at that time in charge of Captain Jellicoe, the Commodore 
of the “ Royal Mail" Fleet, and father of the famous British Admiral of to-day. 


А SUGGESTED RIVAL TO " LLovps." 

The unique shipping organisation known as “ Lloyds " constitutes an “ out- 
ward and visible sign ” of British shipping supremacy. As such, it is naturally ап 
object of envy to our German rivals, and at a recent meeting held in Hamburg at the 
beginning of June a project for the establishment of a German imitation was outlined 
by Dr. Brueders, of Berlin. 

Wireless telegraphy already plays an important part in the КЕРТИ о! 
signal stations, which forms опе of the most important parts of the activities of 
Lloyds, and Dr. Brueders laid special emphasis upon its being essential that Germany 
should employ radio-telegraphy on a very much more extensive scale than does 
Great Britain, besides making herself independent as far as cables are concerned. 
The International position already held by this great British institution renders it 
hardly likely that the envious efforts of our Teutonic rivals will be likely to obtain 
any preference over it. Germany must surely recognise that the shipping interests 
of every country, neutrals included, have been alienated to no ordinary degree by 
their egregious policy of universal piracy. At the same time, forewarned is fore- 
armed, and doubtless the managers of Lloyds will “© make assurance doubly sure, and 


take a bond of fate." | 


ce 


Pastimes for Wireless Operators 


UNDER the above title we have, as space permits from time to time, indicated 
to wireless operators afloat various ways in which their time off duty might be 
profitably employed. Our pages have contained, in this connection, hints with 
regard to Photography, Sketching, Banjo-playing, Study, etc., and we are happy to 
understand that our efforts in this direction are not without fruit. Readers will 
observe that on the preceding page we print an illustration depicting a model of a 
warship constructed by a wireless operator from odd materials in his spare time. We 
have seen the models, and one or two specimens have been very kindly left in our 
hands by the operator in question. He is plainly a young man of a very versatile 
tum, for, having been recently torpedoed, he was good enough to send us a well- 
composed and racy account of his adventures, which was duly “blue pencilled "' 
out of existence by the Press Censor! Over and above this, he let us have some 
water-colour sketches which we should have been pleased to use, but which were reft 
from us by the same authoritative hand. In view of the fact that our comment is per- 
force nothing but laudatory, we think it well to spare his blushes by veiling his identity. 


THE PURGING ОЕ AFRICA 


ONE of the powerful German long-distance stations, erected during pre-war 
days as part of their world-girdle, was situated at Monrovia, the capital city of the 
Independent African Republic of Liberia. This interesting negro community owes 
its origin to the desire on the part of the American Colonisation Society to establish 
a native republic in Africa based on the U.S.A. model. Its territories comprise 350 
miles of the coastline of North Guinea, and stretch inland tor 150 miles, whilst its 
population is estimated at 1,500,000. Of these, only about 10,000 are liberated 
American slaves and their descendants ; the larger proportion by far being indigenous 
natives. No white man is allowed to acquire citizens’ rights or to hold property. 

Both the German and the French radio-telegraphic stations at Monrovia were 
dismantled at the start of the war, but, now that Liberia has followed the example 
of the U.S.A. and ended her еу it appears likely that the latter (French) 
station will be reinstated. 

The falling into line of Liberia is interesting, if only on account of the fact that, 
with the exception of an odd corner or so of what was once German East Africa, 
the whole “ Dark Continent ” is now purged of the Teutonic “ Influence,” on which 
our enemies at one time based such ambitious schemes. 


A USEFUL POPULAR TREATISE. 


The twenty-first anniversary of Wireless Telegraphy, which occurred on 
June 2 last, and was celebrated in our previous issue, sent men’s minds travelling 
back to the early days of the science,and amongst the names which naturally recurred 
to our recollection was that of Augusto Righi, the Bologna scientist, under whose 
auspices the young Marconi studied electrical phenomena in his early days. Though 
born as long ago as 1850, this veteran is still with us, and the American Physical 
Review of May devotes a leading place to a detailed monograph on the “ Magnetic 
Rays, Oscillations in the Geissler Tube and the Periodic Interruption of Spark 
Discharges,” upon which Professor Righi bases a theory which apparently attracts 
more attention '' on the other side ” of the Atlantic than it does here. The perusal 
of this article reminds us that the extension of a chapter contained in Righi's 
“ Telegraphia senza Filo ” (wireless telegraphy) resulted in the publication of a capital 
little volume wherein (under the title of ‘‘ The Modern Theory of Physical Phenomena") 
the Italian investigator put forward a work which in the words of Mr. A. Trowbridge, 
the translator, was “ written more with the object of interesting the greatest possible 
number of readers . . . than as a book of reference for physicists.”’ 
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It contains a lucid and popular account of the theory of the resolution of 
clectricity into its component ions, passes in rapid review the occurrence of electrons 
in the cathode rays, and details the basic experiments which point to the “ existence 
“ of masses which are much smaller than that of the smallest atoms of any known 
"substances." Тһе volume, published by Macmillan at 5s., forms one of those 
treatises which, requiring but a small amount of technical knowledge, contain a 
summary of an important phase of modern science extremely useful to the general 
reader. 


PROGRESS AT SOUTH SHIELDS. 


Welearn that an instructional wireless apparatus has recently been erected at 
the marine school in South Shields, whose Principal, Mr. H. R. Cullen, is doing much 
to maintain and extend the development of the institution which he directs and to 
widen its sphere of influence in the light of modern requirements. 


AN AIRMAN RESCUED BY WIRELESS. 


Flying does not always depend for its “ thrills " upon its connection with маг, 
А skilled airman recently made an ascent from a certain Flying School on the British 
coast, and had attained the height of 2,000 feet when one of the wheels was observed 
to drop off his machine. The watchers below tried to call his attention to this 
accident, which, it was feared, would render it impossible for him to make a safe 
landing ashore. Failing in their essays to establish communication by means of 
flash signals, they had recourse to wireless, eventually succeeded in getting into 
touch with him and suggested that he should “Папа ” in the sea. He preferred, 
however, to take his chances on ferra firma, and was able to select an alighting place 
smooth enough to enable him (by clever manipulation of his steering apparatus) 
to come to earth with the whole weight thrown upon the single wheel which remained. 
After a few yards, however, the planes heeled over, the exposed axle buried itself 
in the earth, and the two flyers turned a complete somersault with their machine, 
and were found buried beneath the wreck. 

Fortunately, as it turned out, they escaped with a shaking ; and certainly owe 
their life to the wireless warning they received and to the skill which enabled them 
to take advantage of the knowledge imparted to them through the means of their 
aerial. 

LIVELY TIMES IN SPAIN. 


According to the recent accounts published in the French papers, secret wireless 
stations, and espionage generally, are as active as ever in the neighbourhood of 
Barcelona, the charming Iberian city which has been a centre of German activities 
ever since the beginning of the war. We believe that the Spanish authorities and 
police do their best to administer the regulations, especially framed by their Govern- 
ment in the interests of neutrality; but as fast as they detect and destroy one 
installation another rises in its place! The Temps correspondent even goes so 
far as to report that “ during the night rockets are often seen rising from near the 
“р тї, giving information to the U-boats.” 

Our Gallic contemporaries narrate in circumstantial detail the various incendiary 
methods employed by the Germans and their agents. They tell us, for instance, 
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that often, when fraternising in wine shops with their Teutonic “ comrades,” the 
Spanish workmen have small squares of explosives slipped into their pockets, which 
burst into flame after their unwary possessors return to work. On other occasions 
rags impregnated with inflammatory material are found, scattered about by the 
same kindly hands, within the area of munition establishments. 

If only half the stories told by the French correspondents are true, our Iberian 
friends must be having a lively time indeed, thanks to the activities of their '' guests ”! 


WIRELESS BALLOTING. 


4 


British Colonials have always been more '' advanced" than the rest of us at 
home. Whilst the franchise proposals at present before the Parliament at West- 
minster provide very sparingly for bestowing votes upon our gallant fighters (a 
distinguished contemporary puts the figures at about 5 per cent.) our Australian 
cousins-in-arms are not only already in the possession of votes, but were, during 
their recent Federal Elections, afforded every opportunity of recording them, despite 
all the obstacles imposed by the voters' absence on active service. 

It is estimated that about 6,000 men of the Australian fleet alone were enabled 
to record their votes, arrangements being made to enable them!to do so, through 
the medium of wireless telegraphy. Balloting by wireless introduces a novel feature 
into electoral machinery, and constitutes a fresh example of the way in which this 
newly applied science is tending to permeate every phase of modern activity. 

It is assuredly not without significance that, whilst the home authorities sit 
down and lament the difficulties of getting at voters on active service, the Australians, 
some hundreds of thousands of miles further away, set to work and do tt, enlisting 
for that purpose every resource of modern civilisation, including wireless telegraphy 
and its ether waves. 


The articles of Lieutenant Hoyle (see pages 264 to 266) have now come to 
an end and we are sure that they will have appealed to a very wide circle of our 
readers. Ranging as they do over an extended area of technical detail, we have 
little doubt that there are points on which some of our friends may possibly have 
opinions somewhat differing from those of our distinguished contributor. И this 
be the case, we shall be glad to hear from any critics whose qualifications may 
entitle them to express an opinion on the points at issue. 


Share Market Report 


London, June 13th, 1917. 


BusiNESS has been very active in the shares of the various Marconi issues during 
the past month. There has been a large demand for shares, and the prices show a 
very marked improvement. The demand still continues as we go to Press, the closing 
prices being: Marconi ordinary, £3 5s. 71d.; Marconi preference, {2 13s. 94. 
Marconi International Marine, {2 8s. 9d.; American Marconi, 16s.; Canadian 
Marconi, 105. 6d. ; Spanish and General Wireless Trust, gs. od. 


An Outline of the Design of a Wireless 
Station — 


By BERTRAM HOYLE, M.Sc.Tech., A.M.I.E.E., Lieut. R.N.V.R., 
H.M.S. “ Excellent,” 1917. 


(Continued from page 207 of our June issue) 


22. Secondary Oscillatory Circuit Considerations.—The values of L and К chosen, 
depend on the nature of the detector employed. Thus, with a magnetic detector 
a larger value of К would be chosen than if crystal detectors were to be used. 

In the present instance a large variable condenser will be designed, and the 
inductance steps so chosen that the wave-length limits overlap considerably. By 
this means it is often possible to receive any given wave on either of two inductance 
ranges ; one using the high value of К, and the other using the small value of К.. 

The high value of K, is best suited for the magnetic detector, and thermal 
detectors of the barretter type ; whilst the smaller capacity is best suited for crystal 
detectors, vacuum valve and electrolytic detectors. 

For working Einthoven string galvanometers for giving photographic records 
of stations sending with high-speed automatic transmitters, the rectifying valve, 
or crystal detector is used, and therefore a small K;. | 

23. Detector Circuit Variable Condenser K,.—The construction employed will 
be thin sheet zinc electrodes moving between other zinc sheets, the two systems 
being insulated from one another by thin ebonite sheet. 

Let maximum capacity =o-o1 mfd. 

and minimum capacity =0:0002 míd. 

‚А working minimum may be taken as 0:0005 míd., to allow for slight adjustment 
either way when using it. 


; . — I) А х5.1.с. 
кре m es р 
where N =number ot metal plates : 


a I — 1 
-- moving. 


fixed, and А 


А =active area of one plate іп square centimetres. 
t =thickness of dielectric in centimetres. 
Let r, =І cm. у: =5 cm. 
S. Asn (52—12) =24 n ==75.5 sq. cms. 
Using ebonite of S.I.C. of 2-2: 


Let t =0-І cm. 
Then (М1) = O'OI x 4 x XO'I x9 x I0? 
755x22 
—68:5 
Let N —69 


x =35 fixed. and - 2 5% = moving. 
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К, max. Will now be o-or mfd., and with accurately cut and mounted plates a 
minimum of 0:0002 mfd. should be reached. 

24. Receiver Oscillatory Inductance, L,.—This coil is mechanically constructed 
to allow of variable coupling with the small fixed portion of the aerial circuit induct- 
ance. It will be made with four tappings. | 

Since the change of capacity, over a working range, is from o:o1 to 0:0005 mfd., 
or 20 to т, it follows that for any given inductance step the ratio of the greatest 
to smallest wave-length will be 4/20 to УТ, or 4:47 to I. 

It now remains to choose the four wave-length ranges and find each appropriate 


inductance using the formula : 2 
| _ 59-6? хК' 
where L and К аге both either maximum values ог both minimum values : 
А Ist range: 300— 1,332 m. І. = 50,000 cms. 
A 2па range: 600— 2,665 т. L,,- 200,000 cms. 
А 3rd range: 1000— 4,420 m. L;,- 555,000 cms. 
А 4th range: 2404— 11,000 m. [4«=3,405,000 cms. 


The fourth step of the inductance is very large if the same kind of wire is used 
throughout the coil: but for the example this will be done for simplicity of 
illustration. | | 

Тһе value of (а), the coil radius, will be taken at 6 cms., and will be constant. 

Wire taken at 8 turns per centimetre : | 


а | 
D taken as 0:90; whence А =0:45т. This also is constant. 


Г a=6cms.; b=2 cms. .'. "--16. 
-6.  Q-335 
[..=ап? Q. 


=6 x 167 x 33:5 =51,500 cms. 
AL =4пап(А +B) 
=4n х6 x 16(0:639) =770 cms. 
True L =L, — AL —50,730 cms. 
La Make 6 =4-8 cms. .’. n=38. 
[.. =6 x 382 х23:277 —202,000 cms. 
AL —4n6 x 38 хо-7647 =2,213 cms. 
True L =L,— AL —199,800 cms. 
Lis Make b —9:625 cms. .’. я =77. 
[.. —6 x77? x15:678 = 558,500 cms. 
AL =4n x6 x77 x0:776 ==4,500 cms. 
True L —L,— AL —554,000 cms. 
Le, Make b--42 cms. .’. я = 336. 
І. —6 x 336? x 4:961 73,365,000 cms. 
AL == 41 6 x 336 Х0:7855 =19,900 cms. 
True L —L,— 3L =3,345,000 cms. approx. 


[NoTE.—b =45 cms. n = 300, gives [.-. 3,074,000 cms.] 
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As was mentioned above, a modified fourth inductance range would be used 
in order to keep down the dimensions of the сой; which, as it stands now, is exces- 
sive. One plan would be to wind the fourth range concentric with т, 2, and 3, and 
then if L,, be the inductance of the first three ranges (say L,) and L, be the induct- 
ance of the fourth step by itself considered as a separate cylindrical coil, then the 
inductance of the four sections all in series will be 


L total eL LLrt2 M , s. 


the sign depending on which way the fourth coil is connected up; M,, being the 
mutual inductance of the A coils on the B or vice versá. 

The predetermination of such a complex total would probably be more trouble 
than it was worth ; and in an actual case a small model would be made and experi- 
ments made with different numbers of tutns in order to obtain the correct total 
inductance. | 

CONCLUSION. 


The salient features of the station have now been set forth. Ап actual station 
of the size taken in this example is decidedly more complicated, and there are many 
more details to be thought out and designed than have been mentioned in the above. 

For example, probably a plain coupled tuner receiver would not be employed ; 
and in its stead, some form of multiple tuner with extended wave-length ranges 
would be installed. 

Descriptions of large power stations, notably that at Arlington (see December, 
1916, issue) will assist the reader in filling in the subsidiary details. 


An Ether-Wave Impertinence 
Yet a Fresh Indication of German Ignorance of National Psychology 


A SHORT while ago the Russian Council of Workmen and Soldiers’ 
Delegates addressed an appeal to the lovaltv of the Russian Army, т 
which they stated that the Commander-in-Chief of the German armies on the 
Eastern Front sent to the Muscovite troops a wireless message purporting to indicate 
to them the way towards an honourable peace, and the means of ceasing to wage war, 
without a rupture with the Allies. In other words, the German High Command 
endeavoured to use radiotelegraphy for a purpose which would have brought 
immediate and condign punishment in old days, when such messages had to be sent 
into enemy lines under the protection of a flag of truce. Our readers will doubtless 
remember that Sir Walter Scott, in his Old Mortality, narrates an instance showing the 
treatment meted out to combatants who endeavoured to seduce the soldiers opposed 
to them in this fashion. Of course, it requires very little judgment to perceive that 
the suggestion is that the Russians should betray their friends for the benefit of theu 
enemies and the salvation of their own skins. It goes to prove once again the 
intense ignorance of the Teutonic mind as to the psychology of peoples other than 
their own. The Russians are idealists, and the insidious suggestion made in this 
wireless message was treated by them with the scorn which it deserved. No flag of 
truce could avail to protect the bearer of such a message, which loses nothing of its 
despicable character by being conveyed through the medium of ether-waves. 


A Note on 


ERRORS IN [RON-CORED HIGH- 
FREQUENCY CURRENT TRANS- 
FORMERS 


Ву М. W. McLACHLAN, D.Sc.Eng., А.М.1.Е.Е. 


THE author has already shown * that the percentage error in the transformation 
ratio of an iron-cored high-frequency current transformer is given by 


22,Сов0, Z? т] | | | (т) 
А 


"mm Ты La 
2 


Z 
For small errors (5 per cent. ог less) the term — т 3 сап һе neglected апа the 
(0 4-9 


е-тоо(41- 


expression reduces to: 
. 100 Z, Cos 
pase, Пк > e « © 


wl 

In Equation (2), if Cos Ө}, о and L, remain constant while Z, increases, the 
equation is linear and of the form y=mx. Thus when these conditions hold, the 
еггог is proportional to the impedance of the secondary circuit. If the frequency 
is constant, the apparent permeability and 0, are practically constant at low flux 
density. Hence wL, is constant. Consider first the case in which the resistance 
in the secondary circuit is large in comparison with the reactance. If the apparent 
permeability is constant the percentage leakage flux may be assumed to remain 
constant as the flux density increases. The main flux, and therefore the leakage 
flux, is proportional to the secondary e.m.f. Moreover these fluxes and also 
the leakage inductance are approximately proportional to the resistance. Since 


fy | | | 
0, = tan`? EN and L',< R,, it follows that 6, is constant at a given frequency. 


2 
Hence, as the resistance іп the secondary circuit is increased, Cos (0,—9,) and 


Cos 0 ; ; ; | 
therefore -- 1, Temains practically unaltered, and the relationship between e and 
02-3 


Z, is a linear one. 

When R, is small and the reactance of the secondary circuit is gradually in- 
creased by inserting inductance (the error being small and the frequencv constant) 
the value of 0, increases with the inductance and therefore with Z,. If 0,» 0, 
before the insertion of inductance, then Cos (8, —9,) increases with the inductance 
until 0, —9,, when it is unity; for larger inductances 9, increases and Cos (0, — 0,) 
decreases. Thus if e—aZ, the valuc of a increases with Z, up to a certain point 
and then decreases. This would give rise to a point of inflexion on the curve show- 
ing the relation between e and Z, In practice, however, the point of inflexion 
would be very difficult to obtain, since it occurs when the error is very small, and is 
therefore difficult to measure accurately. 


* Electrician, Vol. 78, p. 382, 1916. 
Y Cos 0 = Сох (6, — 85) where 0, is the angle between [г and Jy (see author's paper loc. cit.). and 0, is 


the angle of lag of the secondary current, 
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Equation (2) may be applied for errors of 5 per cent. or less, but for errors 


greater than this equation (1) must be used. This equation may be put in the 
Cos 9 


form 6--І00 ((1--а2,--82, 44-1) where a= and b= I When Z, 
о 07637. | 

is large and is due chiefly to resistance, а and 6 diminish as the error and Z, 
increase. This decrease in а and b is due to the larger flux density. Although 
the apparent permeability is constant at very low flux densities, there is a point at 
which it begins to increase appreciably—7.e., when Z,, and therefore the error, is 
large. Moreover, under these conditions а and 5 being inversely proportional to 
the apparent permeability, will decrease, and the е-2, curve will become convex 
upwards. 

When 2, is mainly due to reactance, the curve takes almost the same shape as 
indicated above. 

In order to test the validity of the preceding analysis, some experiments were 
carried out on a current transformer, particulars of which are as follows : 


Core — 0 47mm. Stalloy discs 
І, -95х107% henry 
Wn, = 50 
f =2 хто? ~ per sec. 
Primary Current = 3'5 ampcres 


Duooeu Thermo AmmeTER 


Non Inoucrive Pesisrance 


or {тдистигтсЕ. 
ЭЕСОМОЙРУ 


CurRE NT 


TRANSFORMER Hor Were Ammerer 


wiTHOUT Энинт. 


Source of AC = Poutsen GENERATOR. 
FIG. I. 


ARRANGEMENT OF APPARATUS FOR DETERMINING THE ERROR IN 
THE TRANSFORMATION RATIO OF A CURRENT TRANSFORMER DUE 
TO RESISTANCE OR INDUCTANCE IN THE SECONDARY CIRCUIT. 


The apparatus was arranged as shown in Fig. 1 (above). 

The hot-wire ammeter was calibrated against the current transformer under 
normal conditions. А non-inductive resistance of fine manganin wire was inserted in 
series with the thermo-ammeter and simultaneous readings taken of Т.А. and А. In 
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Ry = fresisrance ІМ Szconcasy Circuit. (Oms). 
FIG. 2. 
CURVES SHOWING THE RELATION BETWEEN THE PERCENTAGE ERROR IN THE 


TRANSFORMATION RATIO AND (1) THE RESISTANCE IN THE SECONDARY CIRCUIT, 
(2) THE INDUCTANCE IN THE SECONDARY CIRCUIT, AT A GIVEN FREQUENCY. 


this way the errors corresponding to different resistances were found. An inductance 
of thick copper wire was then inserted in place of the resistance and the errors 
corresponding to different inductances found. The values of the inductance were 
measured at 500 ~ per sec. by means of a Campbell Variable Mutual Standard and 
a Duddell vibration galvanometer, the current wave being sinusoidal. In carrying 
out the tests to ascertain the errors, the magnitude of the capacity in the shunt 
circuit of the Poulsen generator was such that there were no higher harmonics in 
the current wave. 

The results of the experiments are shown graphically in Fig. 2.* The curves 
are of the same form as those deduced from theoretical considerations. Although 
the curves have been plotted with resistance and inductance respectively as bases, 
they do not differ much from those which would have been obtained with impedance 
as base. There would be a slight difference in the portions near the origin, since 
the impedance of the secondary circuit is slightly greater than the pure resistance 
or pure reactance. In the first case this is due to leakage reactance, and in the 
second to the resistance of the circuit. For large resistances or reactances, the 
curves would not differ appreciably. Owing to the difficulty of measuring small 
errors accurately, the difference between the curves lies within the limits of experi- 
mental error. 


* Allowance has been made for the small error when the transformer is working under normal conditions. 


270 | THE WIRELESS WORLD (Jury, ror7 


The curves in Fig. 2 show clearly that a large resistance or inductance is 
required in the secondary circuit to produce a small error in the transformation 
ratio. It is of interest to compare the error corresponding to a certain resistance 
with that corresponding to a reactance of equal magnitude. Taking a resistance of 
50 ohms, the error is 3'9 per cent., whilst with a reactance of 50 ohms it is 27 per 
cent. Referring to equation (2), Z,/» L, and Ө, are practically the same in both 
cases, but 0, is much greater with reactance than with resistance in the secondary 
circuit. Hence Cos 0(— Cos (0,— 0,) ) is larger in the first case than in the second. 
This does not necessarily hold for very small errors, since the curve showing the 
relation between the percentage error and the inductance may have a point of 
inflexion in the neighbourhood of the origin (see above). 


Merchant Seamen and the “ Badge " Fashion 


THE “ Badge” fashion is growing upon us. We have ceased to be entities 
nowadays, we are merely becoming so many badge-wearers. There is the Regi- 
mental Badge, the Silver War Badge, the National Service Badge, the Badge of the 
Industrial Army, but by some queer kink in the arrangement of things we have, so 
far, no badge for the Mercantile Marine. 

When the Government proposed a scheme at least twelve months ago for the 
issue of silver war badges to men who were invalided out of the Navy and Army, it 
was decided to include the officers and men who were serving under special naval 
engagements in His Majesty'sships and auxiliaries. This application of the scheme, 
of course, ignored the officers and men engaged in the overseas trade of the Mercantile 
Marine, many of whom have had to relinquish their employment altogether owing 
to wounds or injuries, or arising as a direct result of war conditions. 

It is such a little thing that is being asked—such a big thing that these men are 
doing. They are daily made the target of shell fire from enemy craft; they are 
liable at any moment to be turned adrift in open boats in mid-ocean to perish from 
cold, hunger or thirst ; they have to face storm and tempest in ships packed with 
ammunition and high explosives, when every accident may court disaster, and to 
navigate minefields and rockbound coasts with all lights and beacons extinguished 
on the shore. And when, wounded or ill, or suffering from nervous breakdown, 
they reluctantly relinquish their duties—how do we express our gratitude ? 

The Mercantile Marine Service Association has been for some time urging the 
Government that when framing the rules they would take the opportunity of 
recognising the exceptional services of the whole of the Mercantile Marine during 
the war and award silver badges to officers and men of merchant vessels who, 
through wounds and sickness caused by the war, have been compelled to retire 
from active service. 

Considerable correspondence has ensued upon this subject, but as yet there 
appears no prospect of an early settlement ; the most recent communication received 
by the Secretary of the Mercantile Marine Service Association from the Board of 
Trade states that whilst the Board of Trade has been “іп communication with the 
Admiralty and War Office on the subject, no final decision has been reached,” 


Among the Operators 


S.S. “ TRANSYLVANIA.” 


THE torpedoing of the transport Transylvania will still be fresh in the memory 
of our readers. On this vessel three operators were carried—Messrs. W. R. Bain, 
F. A. Webb, and L. C. Matthews. Fortunately all three figure among the saved. 


Mr. 


William Robert Bain, the senior 
operator, is a Scotsman hailing from Tain, in 
the county of Ross. He is twenty-eight years 
of age, and for six years was a student at the 
Glasgow Royal Technical College. On leaving 
this institution he entered the engineering pro- 
fession in Glasgow, and later studied wireless 
telegraphy at the British School of Telegraphy, 
Clapham Road. 
the Marconi Company’s London School, and 
was appointed to the s.s. Cestrian shortly after- 
wards, later transferring to the s.s. Kelvinbank. 
His appointment to the s.s. Transylvania dated 
from May, 1915, and he had thus served two 


In March, 1913, he entered 


OPERATOR W. R. BAIN. years on this great vessel before she was tor- 


pedoed. 


The second operator, Mr. Frank Augustus Webb, is a native of Worcestershire 
and is nineteen years of age. He was educated at Dudley, and after leaving school 
took up a commercial appointment in his native town. Не later joined the staff 
of the Post Office as a telegraphist. This appointment he gave up for the purpose 
of joining the Marconi Company in Мау, 1916, and on completing his training at 
Marconi House School was appointed to the s.s. Transvlvania, where he remained 


until she was sunk. 

The third operator, Mr. Leonard Cyril 
Matthews, is seventeen years of age, and 
was born at Hackney. Оп leaving school 
he entered the services of the South Eastern 
and Chatham Railway. and later joined the 
Messengers’ Staff of  Marconi's Wireless 
Telegraph Co., Ltd. Whilst holding this 
position he attended evening classes at the 
Marconi House School, and joined the 
operating staff in February of this усаг. 
The Transylvania was his first ship. 

We congratulate all three men upon 
their lucky escape. 


OPERATOR Е. A. WEBB, 
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ANOTHER HOSPITAL SHIP. 


The hospital ship Dover Castle, whose loss 
was duly reported in the papers, carried Mr. 
Horace Douglas Kenworthy as senior, operator 
and Cecil Harry Durrant as junior. Mr. Ken- 
worthy, who is twenty-two years of age, was 
born near Chester, and received his education 
at Southport, Flixton and Urmston. Оп leav- 
ing school he took up an appointment in 
Manchester, and later was employed by the 
British Westinghouse Company of that city. 
After training in wireless at the Fallowfield 
Wireless: Training College, Manchester, and 


OPERATOR L. C. MATTHEWS. obtaining his First-class Postmaster-General’s 
Certificate, he joined the Marconi Company's 


London School in February of 1014, апа 
two months later was appointed to the 
s.s. Goorkha, where he served for scveral 
trips. Afterwards he served on a number of 
other vessels, and was appointed to the 
Dover Castle in August of last year. 

Mr. Durrant, the junior operator, is a 
Gorleston man, and is nineteen years old. 
He received his education in Gorleston, and 
being a very keen boy scout was later 
appointed patrol leader in charge of scouts 
at one of His Majesty's naval bases. Having 
the ambition to become a wireless operator, 
he studied in his spare time, and joined the 
Marconi Company's School in February, 
1016. After training at Marconi House, he 


OPERATOR C. H. DURRANT. 


was appointed to the s.s. Durham Castle, and 


* 


after serving on two other vessels was appointed 
to the s.s. Dover Castle in December last. This 
is the second time Mr. Durrant has been tor- 
pedoed, and both men are to be heartily con- 
gratulated upon their fortunate escape. 


* * * * 


MISSING. 


It is with much regret that we have to 
announce that Operator Lionel John Briggs, a 
wireless operator on the Marine Staff of the 
Marconi Company, is reported missing after the 
wreck of his ship, and no hope is entertained 


OPERATOR H. D. KENWORTHY. of his being saved. Mr. Briggs, wno was born 
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at Ballybrophy, Queen’s County, was twenty- 
one years of age, and was educated by 
private tutors. Taking an interest in wireless 
telegraphy, he undertook a course of training 
at the Manchester College of Wireless Tele- 


graphy, where he obtained his Postmaster- | 


General's First-class Certificate. His engage- 
ment with the Marconi Company dates from 
just after the outbreak of war, and his first 
ship was the s.s. Welshman. After three 
trips on this vessel he transferred to the 
s.s. Thorpe Grange, and later to the s.s. Walmer 
Castle. Не then served on two other vessels 
before his appointment to the last one on 
which he served. 

Deep sympathy ts felt for his mother in 


ІНЕ LATE MR. L. J. BRIGGS. | 


the terrible loss she has sustained. 


The Great Transaction 


To the Young Lost Wireless Operators 


“ The wireless operator, who remained at his post until the ship sank, was not 


seen again.” —(Daily Paper). 


Lire, with the hope of living, They made the exchange. Like a sword 


Hope, in the quest of delight, 


fell the high will of God—and they 


Love, and the joy of giving, died. 
Knowledge, and clearness of sight, ы * Р ы 
Travail seasoned with laughter, Scarce had they learned to live 


Labour with due meed of gain. 


Or see before them ; 


Wisdom and Honour thereafter, Nor long had dropped the hands 


Pride of the hand and the brain, 


Of those who bore them ; 


These were the things they offered,— Yet there were magic words, 


All that they had to give. 


Honour and Duty, 


They grasped at the cup duty prof- In which they read full well 


fered, 


Meaning and beauty. 


They would not shame us—and live. Youths of heroic strain, 


With faint sounds in their ears of the 


Danger defying, 


trumpets that blow on the other Pressing toward the mark, 


side, 


Touched it in dying. 


Graphical Methods 


By J. A. TOMKINS 


Tuis article is intended to supplement one by Mr. S. Lowey in THE WIRELESS 
WORLD, March, 1917 (page 942), in which was given a geometrical method for solving 
problems on resistances or inductances in parallel and capacities in series. The 
method described by Mr. Lowey appeared some years ago in the Elektrotechnssche 
Zeitschrift, from which it was reproduced a little later by Le Génte Civil, May 2, 
1801, and introduced into this country by the Electrician, December 18th, 1801. 

In the first place, it may be noted that the lines AB, CD, EF, etc. (Fig. т), 
representing resistances, etc., need not be perpendicular to the base line, AC, though 
this is obviously the most convenient construction. The method holds if the lines 
are drawn parallel to one another whatever angle they make with CD. 

- Further, in dealing with 

D three or more quantities, Mr. 

с Lowey's method may be 

considerably simplified by set- 

B ting them all off, after the 
first, along the same line, CD, 

as shown in Fig. I, which 


Р applies to буе quantities. The 

construction is as follows :— 

Q Set ой AB, CD, CG, etc., 

VA representing the five quan- 


dl tities to scale. Join BC and 


А Р К м Q С = AD intersecting in E. Drop 
perpendicular ЕЕ. Join FG. 
Fic. 1 | Drop perpendicular HK, and 


so on. The last perpendicular, 
PQ, represents the required quantity. By this means the drawing of several lines is 
avoided. 
Again, 40 find the quantity which must be combined with another in order to 
reduce its value to some given amount we may proceed in two ways :— 

(т) Set off AB and EF (Fig. т), representing to scale the given quantity and the 
final quantity respectively. Join BE and produce to meet AC in C. Draw CD per- 
pendicular to AC. Draw AED, meeting CD in D. Then CD will represent the 
quantity required. 

Or (2), using the formula for joint resistances, capacities, etc. :— 
I I I 
та е ; (1) 
To find the value of 7, which must be combined with 7, to give R we have :— 


LM ; (2) 


I 
ti R fti 


_ -- ——— ee ire 
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Hence we set off AB (Fig. 2) to represent К and CD to represent *,, but in this 
т. 
case CD must Бе drawn downwards because the term ‚ 15 negative. Топ СВ, БА, 
1 


produce to meet at Е, and drop the perpendicular ЕЕ, which gives the required 
quantity. 

An even simpler method, which is a modification of that just described, was 
given by Le Génie Civil, September 22nd, 1801. This method, however, was known, 
and had been used, in this 
country before that date for Е 
the graphical solution of 
optical problems. 

It may be derived from 
the previous construction by 
making the horizontal line, 
AC (Fig. 1), equal to CD. 
Hence, in all cases, the angle 
CAD is 45” and the line AED 
therefore is fixed in direction. 
Thus E may be found without 
setting off CD and the perpen- 
dicular EF drawn. Hence the 
following construction :— 

Draw ОА and OB at right 
angles to represent the two 
quantities and OC to bisect the 
angle, АОВ. Join AB, inter- D 
secting OC in C, and from C 
drop CD perpendicular to ОА. Then CD or OD will give the quantity required. 

It will be noted that in this construction there is one line less than in the previous 
method. 

The reader will find it instructive also to derive this method from the intercept 
form of the equation of a straight line, viz. :— 


“шы 
at p I ; à + (3) 
(See Instructional Article, WIRELESS WORLD, July, 1916, page 319.) 
where а and 6 are the intercepts on the axes of x and у. 
If now we take any point (R, R,) and draw a straight line through it, the relation 
bet ween the intercepts on the axes for all positions of the line will be given by :— 


R R 
рл 

о. (4) 
a b R 


which will be the same as (1) above if a and 5 represent 7, and 7, respectively. 
This method may be easily extended to three or more quantities by combining 
CD with the third quantity. Thus, let OF (Fig. 3) represent the third quantity. Оп 
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OB set off OE CD. Join EF intersecting OC іп Н. Drop the perpendicular HK, 
which will give the required quantity. And so on for any number of 
quantities. 

The last method suggests a simple device which the writer has used for a number 
of years for rapidly solving problems of this kind and by means of which all drawing 
may be avoided with the exception of the one line OC, which is drawn once for all 
on a sheet of squared paper. It consists of a strip of clear celluloid twelve inches 
or more long and one inch wide. On this, 
parallel to its length, a fine straight line is 
scratched, like that on the cursor of a slide-rule. 
In this line, at convenient intervals, are bored 
E C two or three small holes into which a drawing- 

pin will just fit and by means of which the strip 
can be pinned down on the sheet of squared 
paper. 
By pinning the strip, line downwards, at 
О K D F points such as C or B (Fig. 3), turning the strip 
into the appropriate position, and reading ой 
the point of intersection of the line on the strip 
Fia.3 with either OA or OC, as the case may be, the 
unknown quantity may be readily determined. 

Such a device, on account of the fineness of the line, would probably be more 
convenient and accurate than either a stretched thread or straight-edge in connection 
with the “ abacs ” referred to in recent articles (WIRELESS WORLD, October, 1010, 
page 514; February, 1917, page 857; Арпі, 1917, page 58.) 

Finally, if drawing-pins are employed, as described above, in order to secure 
accuracy of position in pinning down the strip and to avoid unnecessary damage 
to the diagram by the perforation, it is well to select fine sharp-pointed pins. Those 
stamped out in one piece are not to be recommended. 


Wireless as a Career 


WE desire to call the attention of our readers to the advertisement inserted by 
the Marconi Company on page xx of our current issue. A number of young men, 
between the ages of 161 and 17 and nine months, are wanted for the purpose of 
receiving a training in wireless telegraphy, permanent employment being found for 
those applicants who, аһег going through a course of free instruction in the Marconi 
Company's own schools, attain the requisite standard of proficiency. The oppor- 
tunity thus afforded is well worthy of consideration from the educational standpoint 
alone. We understand that candidates do not bind themselves for any long period ; 
so that although, doubtless, the Marconi Company expect that a large proportion of 
the pupils will adopt radiotelegraphy as a permanent career, no young man need 
hesitate on the score of doubt as to his “ natural bent," and no parent or guardian 
need hesitate lest he may be committing a youth under his charge to a career for 
which he may turn out later on to be unsuited. We need hardly point out, moreover, 
the excellent opportunity hereby afforded to young men under military age of serving 
their country and aiding to render abortive the submarine menace of our foes. 


SIMULTANEOUSLY with the declaration of war by the United States came а 
complete reorganisation of the wireless industry in this country. Immediately 
upon declaration of war by Congress full authority was given by the President 
of the United States to the Navy Department for the mobilisation and complete 
control of all radio stations on land, or otherwise, coming under the jurisdiction 
of thé United States. 

The Navy Department has taken over all commercial radio shore stations, 
including high-power stations, and at present is operating a large number of these 
stations, the balance having been temporarily closed. All amateurs and experimen- 
ters in this country were ordered to dismantle their antennae, and at present the 
transmission and reception of radio signals in all classes of service is directly under 
the supervision of the United States Navy. 

Coincident with the above there have been placed by the United States Govern- 
ment large ofders for radio equipments with the wireless manufacturing companies 
in this country, and all those capable of producing efficient radio equipments are 
working their plants to full capacity in order to meet the requirements of the . 
Government. | 

А number of merchant vessels not previously equipped with any system of 
wireless communication at once realised the importance of carrying radio apparatus, 
and the shipyards and dry docks are at present busy places for wireless installation 
men. 

It is not possible at this time to predict the ultimate effect of this tremendous 
growth of the wireless industry in so short a period of time, but it is a safe prediction 
that the war has given an impetus to the radio business, particularly in the manu- 
facture and production of radio apparatus, that will unquestionably produce lasting 
and béneficial effects. 

It is also a source of gratification that the radio manufacturing organisations 
and others producing apparatus closely allied with radio equipments have given 
prompt and patriotic response to the needs of the Government, and the enthusiasm 
with which the men of the radio profession are carrying their heavy but cheerful 
burdens of the present is a tribute to ali those concerned with the art of radio 
communication. 


The Board of Direction of the Institute of Radio Engineers has decided to award 
E 
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annually а “ Medal of Honour ” to such persons who have distinguished themselves 
by unusual advances in the fields of radio-telegraphy and telephony. It has been 
felt that some way should be found whereby valuable work in these fields of great 
and rapidly growing importance might properly be recognised by an authoritative 
engineering society. 

The medal is the work of the well-known sculptor, Edward Sanford, jr., of 
New York, and the award will be made yearly at the April meeting of the Institute 
to the person who during the two preceding calendar years shall have made public 
the greatest advance in the art of radio communication. The advance may be a 
patented or unpatented invention, but it must be completely and adequately 
described in a scientific or engineering publication of recognised standing and must 
be in actual, though not necessarily commercial, operation. However, preference 
is to be given to widely used and widely useful inventions. 

The advance may also consist in a scientific analysis or explanation of hitherto 
unexplained phenomena of distinct importance to the radio art, although the 
application may not be immediate. Preference will be given to analyses directly 
applicable in the art. In this case also publication must be full and in approved 
form. 

The advance, furthermore, may consist in a new system of traffic regulation or 
control, a new system of administration of radio companies or the radio service of 
steamship, railroad, or other companies, a legislative programme beneficial to the 
radio art, or any portion of the operating or regulating features of wireless. It 
must be described publicly in clear and approved form and must, in general, be 
actually adopted in practice. In all cases marked preference is to be given to 
advances made in the preceding year. | 

I am in a position to advise at this time that the first medal will be presented 
at the coming meeting of the Institute of Radio Engineers, to be held during the 
month of May, to Mr. Edwin H. Armstrong, the well-known research engineer of 
Columbia University. The medal is being awarded to Mr. Armstrong in recognition 
of the work he has done in connection with receiving apparatus which employs the 
Armstrong circuits, a contribution to the radio art considered by the Institute of 
Radio Engineers to be of the highest importance. 


President Wilsons Wireless Order 


THE following is the executive order issucd by President Wilson relating to the 
closing of American amateur stations, on the declaration of war by the United 
States. It will be read with considerable interest by amateurs in this country : 


“ WHEREAS the Senate and House of Representatives of the United States of 
“ America, in Congress assembled, have declared that a state of war exists between 
“the United States and the Imperial German Government ; and WHEREAS it 
‘is necessary to operate certain radio stations for radio communication by the 
'" Government and to close other radio stations not so operated, to insure the proper 
“conduct of the war against the Imperial German Government and the successful 
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“ termination thereof. NOW, therefore, it is ordered by virtue of authority vested 
“іп me by the Act to Regulate Radio Communication, approved August 13, 1912, 
“ that such radio stations within the jurisdiction of the United States as are required 
“for naval communications shall be taken over by the Government of the United 
“States and used and controlled by it, to the exclusion of any other control or use ; 
“апа, furthermore, that all radio stations not necessary to the Government of the 
" United States for Naval Communications may be closed for radio com- 
’ munication. 

' The enforcement of this order is hereby delegated to the Secretary of the Navy, 
'" who is authorised and directed to take such action in the premises as to him may 
““ appear necessary. | 

““ This order shall take effect from and after this date. 


(Signed) WOODROW WILSON.” 
“ The White House, 


“ April 6, 1917.” 


Marconi Co. versus De Forest Со. 


RESULT OF APPEAL. 


On May 8th the Circuit Court of Appeals for the Second Circuit handed down 
a unanimous opinion in favour of the Marconi Wireless Telegraph Company of 
America іп its suit brought against the De Forest Radio Telegraph and Telephone 
Company for infringement of the well-known Fleming patent. 

The case was originally brought in the United States District Court of the 
Southern District of New York by the Marconi Company on this Fleming patent, 
alleging that the De Forest Company's so-called “ Audion " was an infringement. 
The Defendant, the De Forest Company, set up a counter claim, alleging that the 
Marconi Company's apparatus infringed nine De Forest patents. In the trial 
court Judge Julius M. Mayer held that the Marconi Company's Fleming patent 
was a patent of great merit and of value, and was valid, and had been infringed 
by the De Forest ‘ Audion ”; he also held that the Marconi Company's apparatus 
did not infringe seven patents of the De Forest Company. It was admitted that 
the two other De Forest patents were good patents, as being improvements on its 
Fleming patent. 

In affirming the decree of Judge Mayer, Judge Hough, speaking for the Circuit 
Court of Appeals, said : “ We have no doubt that Fleming’s patent displays invention 
“апа of a very meritorious device.” 

As to the patents which the De Forest Company alleged that the Marconi 
Company had been infringing, the Court of Appeals held that six of them were not 
infringed, and that a seventh was void. 

The result, therefore, of this opinion indicates that the Marconi Company had 
the underlying or basic patent for what are called “ vacuum valve " detectors, 
and that the De Forest Company has two patents for improvements on the basic 
Marconi Company's Fleming patent for these devices. 


Тһе Davis-Martin Wireless 
Slide Rule 


A New Device for the Use of Practical Workers 


WE illustrate on page 281 a new device for the use of wireless men entitled 
“ The Davis-Martin Wireless Slide Rule." It is primarily designed for use in making 
calculations in wireless problems. Тһе equation A —K VL «C where А =махе- 
length, L=inductance, C=capacity, and К a constant depending upon the units 
used is commonly used in all wireless calculations. Тһе rule serves this equation 
where one or other of the factors is unknown. The special indicating arrows, M, 
Мі, M2, МЗ, and F, Г!, F?, and ЁЗ cover all equations in which the wave-length is 
in metres, or the inductance in centimetres or microhenries, and the capecity in 
centimetres, jars, or microfarads. It will be noticed that the sin, log, and tan scales 
on the ordinary slide rule have been replaced by the capacity scale and indicating 
arrows, but as these scales are very seldom, if ever, used by the practical man, who 
prefers tables, the substitution will be found a great advantage for all electrical 
engineers interested in wireless. Тһе centre slide of this rule can be reversed so as to 
give an ordinary slide rule. The following instructions for the use of the instru- 
ment have been sent to us by Mr. A. ]. Martin, the inventor, who has arranged with 
Messrs. John Davis & Son (Derby) Ltd., of All Saints, Derby, for its manufacture. 
The price of the rule complete in case 15 115. 64. 


ISNTRUCTIONS. 

General itiformation.—Capacity : 1,000 cms.=f jar, 900,000 cms.=I micro- 
farad, ‘oor microfarads — I jar. 

Inductance : 1,000 cms. — 1 microhenry or “ mic." 


——— — 


‚ 
| 


| _ The capacity The inductance 
Arrow Wave-length. To obtain scale reading To obtain scale reading 
capacity in should be inductance in should be 
rM! Metres mids. | X I | cms. ит 
2 M i ” | Io T ит 
3M! i хт И -а0 
4M? - cms “тоб - 1 
5 М3 ; jars v Io? mics. тоз 
6 M? А cms х 108 E cms. — IO 
7 М3 Є jars v ro? | mics. то? 
8M? js cms. х то? cms. х I 
9 Е Feet míds х І » x I 
IO Fr! ,” эр Xx IO m Ly I 
тт F! " T x I уз - IO 
12-2 р cms. » 108 " т 
13 Е jars » 1o? | mics. +103 
14 F? Ы cms. “о? | cms. е 
15 F’ » ems. ^» 108 е ла 
ro ЕЗ " | jars - 10! mics. ro? 
т; F? Р ‚ jars « Io? Т +10? 
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If the wave-length scale is multiplied by any number such as Io, 100, 1,000, or 
10,000, the product of the capacity and inductance should be multiplied by the 
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WIRELESS SLIDE-RULE (BACK VIEW). 


THE “ DAVIS-MARTIN ' 


square of the number—4.e., тоо, І0,000, 1,000,000, or 100,000,000. The product 
of the inductance and capacity—t.e., the L.S. or L.C. values—can be obtained 
by placing the arrow for the units required against the wave-length, and reading off 
the answer opposite K or K! on the inductance scale. 

If the oscillation constant is required —;.e., Ү/І. x С, read off on wave-length scale 
opposite K and divide by 10, or opposite K! and divide by roo. | 


EXAMPLES. 

т. Wave-length 400 metres. Capacity 0'002 mfds., find inductance in cms. 
Place arrow M against 400 on А scale and opposite 0/002 on capacity scale, read off 
2:26 on inductance scale. As the wave-length was multipiied by roo, the answer 
should be multiplied by roo?, and therefore equals 22,600 cms. 

2. Wave-length, 2,000 feet. Capacity, 18 jars. Find inductance in mics. 
Use line 13in table. Place arrow Е? against 2,000 feet and read off opposite 18 jars — 
t.e., 0018 on the scale, the answer 5:25 multiply by тоо and we obtain 525 mics. 
By looking at line r3 in the table it will be seen that if the wave-length scale is 
multiplied by 1,000, we must multiply the product of the inductance and capacity 
scales by r,000?; from this we obtain A scale reading from 1,000 to 10,000 feet. 
Capacity scale reading from т to тоо jars and inductance scale reading from тоо to 
10,000 mics. | 

3. Capacity 30 jars, inductance 860 mics. Find wave-length іп feet. Place 
8°60 against ‘003 and read off answer opposite Е? which equals 33--і.6., 3,300 feet. 

All readers interested in wireless work will appreciate the help placed at their 
disposal by Mr. Martin’s ingenious utilisation of the slide rule, and will, we are sure, 


hasten to add it to their outfit. 
* ж ж ж ж ж 


These aids to rapid and accurate calculation are every day lightening the task 
of wireless men in a way totally undreamed of by their predecessors. Tables of 
calculation and succinct formule are constantly appearing in the pages of this 
Magazine, and should form the subject of careful study in this connection. Dr. 
Eccles especially has done a great deal to assist practical workers by his various series 
of “ abacs," which have been given to the world іп the Wireless Year Book and т 
other publications. Mr. Samuel Lowey, Mr. Nottage and others constantly con- 
tribute similar material for technical workers, which we are always glad to publish 
for the benefit of our readers. 


J 
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Instructional Article 


NEW SERIES (Мо. 4). 


EDITORIAL NOTE.—In the opening number of the new volume we сот- 
menced а new seres of valuable instructional articles dealing with Alternating 
Current Working. These articles, of which the present is the fourth, are being 
specially prepared by a wireless expert for wireless students, and will be found to be 
of great value to all who are interested in wireless telegraphy, either from the theoretical 
or practical poini of view. They will also show the practical рано of the 
instruction т mathematics given in the previous volume. 


INDUCTANCE (continued). 


19. Choking СоЦз.— The inductance of a coil without a magnetic core can be 
calculated from formule and depend principally on the geometric dimensions. 
Inductances used in low-frequency circuits, as in the primary circuit of a wireless 
telegraph set, are built up with soft iron cores. The inductance of a coil with 
a magnetic core will depend not only on the dimensions of the coil, but also on thc 
physical properties of the core. 

The magnetic state of iron varies with the current flowing round the coil, 
and, to a certain extent, the frequency. 

The magnetising force in a coil is proportional to the current flowing round 
that coil. Call this magnetising force Н; then if B is the flux-density—that is 
the number of lines of magnetic force per square centimetre induced in the core 
—then 

B-yuH 
where џ is the permeability of the iron core. 

The value of и is an indication of the magnetic state of the iron, and varies 
with H. 

If a curve connecting H and B for any sample of iron be drawn that curve 
is known as a Hysteresis loop. (See Fig. 17.) 

It will then be seen that B does not vary in proportion to H, and at one 
point when H=O, В = 5,700, or when—- H=0, – B= - 5,700. Therefore, when 
an alternating current flows round an inductance coil with an iron core, a com- 
plicated state is set up in the core. Also the permeability of the iron will vary 
over the area of cross-section of the core, since H is not constant over this area. 

In designing inductance coils it is, therefore, only possible to take some 
average value found from experience or experiment. 

In any coil 

Magneto motive force 
Magnetic flux =Макпенс resistance 
The magnetic resistance is usually termed the reluctance and 
l 
=, 


1017! 


where /=length of 
core іп с.т, А its 
area of cross-section 
in c.m.s, and и the 
permeability of the 
core. If the core is 
air, then и=т. 

In an inductance 
coll of length / c.m.s 
with m turns of wire 
per c.m., and with a 
current of C c.gs. 
units flowing through 
it, the magnetic flux 
is 4z5"C lines per 
square c.m. But each 
turn of wire of the 
coil will enclose this 
number of lines. 

Therefore the in- 
ductance, L, 
=4rn x nl c.g.s. units 
=4nn*l c.g.s. units. 

Now, if the coil 
of wire is wound on 
an iron core of cross- 
section A sq. c.m.s 
then the magnetic 
flux 
=4nnC x Ан lines. 


INSTRUCTIONAL ARTICLE 283 


HrH-HHH-HHHRH-HH-HH-H-HHH-HH&eererHH-HHHHHHHHHHHHHHHHHHHHHHSH 


|| 
ВЕНЕВ ЕЕЕ ИТҮ 


CLLLLLILLLLLLLLI ---4У--- он 
a инв. 


ОГ ОТИС. 8 өниниавнавваввавна 
ЗАТ ОЕ СТС ТИТ ОТТО ТТТ ав 
мы LLLA тан ш oan a Қ1.14,,,,,,4.,4.4.. 


КГ Г? ЖИТ. 
ТЕЫРТІГІТШІТІТІЛТЛІТЛІЛПІТІ!!! H әне 


FIG. 17. 


The inductance will then be 


499 x Au c.g.s. units. 


If N=total number of turns 


The inductance 


ал N*x Au 


c.g.s. units. 


This formula is correct when the magnetic core forms a nearlv closed circuit — 
that is, when there is a very small space between the ends of the core. 


ІДД 


If, however, the core is what is called an “ open ” core, then the formula 


needs some modification. 


It can be used by introducing a correction factor К, which factor has such a 
value found from experience or previous figures. 
The formula then becomes 


Induct:nce- 


сая Аи VK egs. units. 
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Since I ohm = I0? absolute units of resistance, to convert the inductance 
from c.g.s. units to practical units—:.e., the henry—-the formula becomes 
Ax N?A ХК. 

l x 10? 

20. Construction of an Inductance Coil .—Inductance coils for use in low- 
frequency circuits are always wound on iron cores, since an iron core provides a 
path having the least reluctance for the magnetic lines of force. In Fig. 17 is 
shown a hysteresis loop. This curve has been drawn from figures obtained with 
a sample of soft iron. 

If now the curve is plotted to the same scale for a sample of harder iron— 
that is, one with a greater magnetic reluctance, it will be found that the 
curve is broader and that for the same maximum value of H B would be less. 
At the same time when Н is О, B would be greater than in the case of soft iron. 
This means that the magnetic state of the iron does not recover its former con- 
dition, but is still magnetised, and to a greater extent than in the case of the 
soft iron. 

It is seen, therefore, that since the maximum number of lines of force are 
required in the iron to give the greatest inductance, and as the magnetic state of 
the iron is required to recover and adjust itself to the varving current as rapidly 
as possible, the core must be made of soft iron. 

81. Eddy Ourrents.—If the core is made of one solid piece of iron currents 
are induced in the iron itself, known as eddy currents, which tend to reduce the 
number of lines of force threading the iron, also since all currents heat the conductor 
the eddy currents would heat the iron core, so causing loss of energy. To over- 
come this the core is made up of thin sheets of iron, with a thin insulating coat, 
often of shellac varnish or paper between each sheet. А core built up in this 
way is termed a laminated core. The cores of armatures and. transformers are 
laminated in this way for the same reason. Instead of using thin sheets of iron, 
a small gauge iron wire is sometimes used. 

22. Winding.— Before winding on the wire the core is covered with a layer 
of insulating tape and var- 
nished cloth. 

Since the voltage of the 
low-frequency circuit of a 
wircless telegraph set seldom 
exceeds 500 volts, the core 
is wound with double cotton- 
covered wire and then shel- 
laced and baked. 

If more than one layer 
of wire is used, then a piece 
of varnished cloth is put 
between each layer. 

23. Measurement of 
E.M.F. of Self-induction.— 
In measuring the E.M.F. of 


Inductance L henries = 


M. 
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self-induction of inductance coils used in the low-frequency circuit of a wireless 
telegraph set the resistance of the coil compared with the inductance is nearly 
always negligible. 

The simplest way to measure this E.M.F. is to connect the coil to an alter- 
nating source of supply with an ammeter in series and a voltmeter across the 
coil (Fig. 18). 

The frequency and the current should be the same as that used under working 
condition. Then neglecting the resistance, R, which for a well-designed coil 
should be relatively small, _ 


.". L hennes= E 
2xAC 


Example :—The voltage across an inductance coil 1$ 80 volts (r.m.s.), and the 
current flowing through it is 6 amperes. If the frequency is 150 periods per 
second, what is the inductance in henries ? 

Since E M 
80 
- 2n X 150 x 6 
80 

~ 2X 3°14X 150 x 6 
80 

~ 5652 

= 0:014 henries. 

24. Example.—4A circuit having an inductance of 0:00318 Һепгіеѕ and а 
resistance of 1:5 ohms is supplied with an alternating E.M.F. of 250 volts 
maximum. Ifthe frequency is 100 cycles per second, 

What will be (т) The current ; 

(2) The angle of lag ; 

(3) The back E.M.F. 

(4) The cosine of angle of lag ; 

(5) Watts expended in the circuit ? 
(1) From the formula E 


у (Е (oL) 
by substituting the known values we have 


-— —- —.- — — 


TV (1:52 + (2x 100 хо°00318); 
250? 


C? ке; сакен ИЕ паси p" 
I:5?-- (27 100 x 0:00318)? 


C= 10000 
*. C=100 amperes (maximun). 
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(2) Tan х=. Back E.M.F. 
Effective E.M.F. 
__2тп1.С 
RC 
_ 25100 x "00318 x 100 
i 1:5 X 100 
21997 
^. ISO 
--1-33. 
.'. Angle of lag = 53° roughly. 
(3) E = V (RC? + E?,.,.) 
250 = y 11:5 тоо) (ЕЁ, 
E?..,. = 250? — (1:5 X 100)? 
—062500-- 22500 
= 40000 
*. E,4.-200 volts (maximum). 


=0°6 
from which we can again obtain the angle of lag—z.e., 53°. 
(5) Wy =E,C ccs А 
250 Б 5 T 
v2 v2 
=177 хў0'7 Х 6 
—7508 watts 
—7:508 kilowatts 
This example was utilised in drawing out the sine curve diagram in Article 3. 
25. Air Core Inductances.— No mention has been made of the inductance of 
air core inductances used with high-frequency currents. There are many formule 
in connection with this part of the subject suitable for any given conditions, but 
their study does not come within the scope of these articles. 
For further information on the subject the reader is referred to the standard text- 
books on wireless telegraphy and to the “ Calculation and Measurement of Inductance 


and Capacity,” by W. H. Nottage. 


(To be continued.) 
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“ТНЕ BOY’S BOOK OF BUSINESS. Ву Cecil Chisholm, М.А., and Dudley W. 
Walton. With a Foreword by Lieut.-Gen. Sir В. S. S. Baden-Powell. Price 
Is. 6d. net. 


ONE of the excellent series of Books of Business published by Sir Isaac Pitman 
& Sons, this little volume is educative in the best sense of the term. That some of 
what finds a place іп its pages is “ above the head ” of the average boy does not, 
in our opinion, detract from its utility in the slightest degree, and all that the authors 
have to say is put in a crisp chatty style likely to prove extremely attractive to 
young readers. Indeed, we are of opinion that their elders also will appreciate 
its appeal. 

Particular instances possess a power of arresting ihe attention which is totally 
absent from generalisation, and the authors have hit upon a happy idea in utilising 
as an object lesson the pocket-knife, which every boy possesses as a matter of course. 
They have traced its evolution from the pristine ore to the finished article, and have 
demonstrated therefrom the reasons for, and methods of, modern specialisation. 
We may here remark еп passant that we are glad to notice a due insistance upon 
the fact that Sport is a means to ап end, and not an end in itself; the contrary 
doctrine has in the past formed a distinct blot upon many of our English scholastic 
institutions. 

Among some young men starting on a business career we have at times en- 
courftered an impression that the study of shorthand and typewriting was liable 
to lead them into a cul-de-sac. Messrs. Chisholm and Walton admirably expose the 
error of such an impression. At other times we have come across lads who, on 
entering а large office, have appeared as though they had “ lost their bearings " іп 
the detail. Life seemed for them to be made up of card indexing, letter sorting and 
despatching, errand-running, etc. Business novices will be saved from such limita- 
tion of vision by the volume under review, wherein they will find delineated the true 
perspective of these items and the part properly belonging to them in the landscape 
of commercial and industrial life. Good advice abounds in these pages, and most 
of it will be found both sound and useful. Even when the reader may not agree with 
some particular item, he will find that our authors put their views so forcibly as to 
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coerce him into analysing his own reasons for disagreement. We will give an 
instance of what we mean, by referring to what appears under the head of “ Diary 
‘ Keeping." 

Although intended primarily for youthful subordinates, a great deal of the 
matter will be found stimulating by older men in responsible positions. We some- 
times find ourselves taking our own methods so much “ for granted ” that it never 
occurs to us to question whether they cannot be improved on. Тһе notes on “ How 
"to Read Newspapers," in especial, might with the greatest advantage be laid to 
heart by many an “ old hand." We will exemplify the keynote struck by the fol- 
lowing quotation: ''It is far more valuable for the business man to know what a 
" rising in South America means, than to know merely that throats are being cut." 

To sum up, we can thoroughly recommend a father to put the book into his 
boy's hands, and we would at the same time suggest that he read it himself before 
passing it on. 

* * * * ж ж 
“ELEMENTARY SCIENCE FOR ENGINEERING APPRENTICES.” Ву 

W. McBretney, B.Sc. (Lond.), A.M.I.E.E. Longmans, Green © Co. Price 1s. 

Drawing and engineering have a great deal closer relationship than is grasped 
by the superficial observer. Many a boy has a certain amount of “ bent " for 
draughtsmanship without any special talent which is likely to fit him for artistic 
work, even of the humbler order. But, even so, a slight talent for drawing forms 
а very valuable part of the equipment of a young student of engineering. The fact 
is emphasised in the choice of subjects prescribed in most technical schools, and 
the present volume brings the matter home in a very геаНзаЫе way. 

It is a strictly practical and unpretentious effort to supply the needs of ele- 
mentary students, and depends for its appeal upon adhesion to the modern practice 
of hanging all general theorems and formule upon practical experiment. There 
are eight chapters in all, and each one is supplemented by a number of questions 
framed for the purpose of self-examination. By means of those questions the 
student will be able to test his capacity for making correct drawings, measurements 
and calculations, as well as whether he has mastered the principles and general 
theorems with which they are connected. 

Thus, for instance, the first chapter—devoted to the measurement of length— 
concerns itself with the various instruments with which the sudent should. become 
familiar, and the methods by which he can best utilise them in his work and drawings. 
Chapter II. occupies itself with mensuration, and gives instances of the geometrical 
theorems of which practical use is made in everyday engineering work. Here again 
practice leads up to theory, and we find the formula used in working out the volume 
of a pyramid is led up to by an experiment in which the pupil is shown how to obtain 
the result by the use of the burette. Chapter III. concerns itself with mass, weight, 
density, etc., and here once more we find the correctness of the general theorems 
and formule experimentally demonstrated. Тһе author devotes Chapter IV. to the 
general characteristics of the U-tube, barometers, etc., which he elucidates by 
similar practical tests, and thus leads the pupil through a series of experiments to 
the general statement of Boyle’s law. Force, moment, centre of gravity, etc., 
figure in Chapter V., and these, as well as the subjects dealt with in the three remain- 
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ing chapters: The Expansion of Solids, Liquids and Gases ; Temperature and its 
Measurement ; Conduction, Convection, and Radiation; all receive similar treatment. 

Readers will perceive that we have here a workmanlike little manual, covering 
— оп the lines laid down by modern theories of instruction— the science syllabus 
usually followed in the Second Year Preliminary Technical Course. 

ж ж ж ж ж ж 
THE BRITISH SHIPPING INDUSTRY. Ву Edgar Crammond. London: 

Constable & Company. 15. net. | 

The submarine crisis has brought home to the British people the vital im- 
portance of their sea-borne trade. In this book Mr. Crammond endeavours to 
explain that no country is more dependent upon its imports than the United King- 
dom, and as a result at the outbreak of war our stocks of food were disastrously 
low. Mr. Crammond has done good work in bringing together the facts relating 
to the British shipping industry in such a handy form, and in the three’ sections 
“ British Shipping before the War,” “ British Shipping during the War," and “ The 
Future of British Shipping,” tells a most illuminating story. The little volume is 
thoroughly up-to-date (we find, for instance, references to speeches made as recently 
as the middle of February of this year), and the figures quoted are either drawn 
from official reports and speeches or are based upon intelligent surmise. The 
author feels some anxiety as to the policy which may be followed by the Government 
in relation to shipping after the war, and expresses the hope that a great Department 
of State may be created upon a permanent basis for the purpose of directing and 
fostering our shipping. If British shipping is to maintain its position, says Mr. 
Crammond, the actual working of the industry must be left as much as possible 
in the hands of the men who have brought it up to its highly developed condition 
before the war. 

The little volume concludes with a brief reference to the debt which the Empire 
and our Allies owe to the officers and men of the Royal Navy and to the men of the 
British Mercantile Marine. 

* * Ж ж ж ж 
THE “ RIGHT-ROAD” READERS. Published by the Education Co. of Ireland, 

Ltd., Dublin and Belfast. 

It is noteworthy that even an '' Intermediate Reader," for the use of schools, 
cannot dispense nowadays with some consideration of wireless telegraphy, and a 
short account of what the science means to young children will be found in the pages 
of this well-planned little book of selections. 

* * * * ж ж 

We take this opportunity of congratulating the publishers upon the style and 
format of their volume, as well as upon the principles of selection followed. The 
extent to which present war conditions have increased the difficulties in the way of 
adequate and satisfactory printing can only be properly appreciated by those in 
close practical contact with the problems involved. Superficially, it may seem а 
small matter, but we are of opinion that the choice of extracts from literature put 
into the hands of young children is of the greatest importance. Such items remain 
with them during the whole of their natural life, ineradicable in a way that no 
subsequently absorbed matter can possibly be. 


Patent Record 


2656. February 22nd. G. A. Beauvais and L. N. Brillouin. Receiving 
apparatus for wireless telegraphy. (Convention application, France, March 27th, 1916.) 

2657. February 22nd. Installation for wireless telegraphy and telephony. 
(Convention application, France, November 7th, 1916.) 

2788. February 26th. W.H Wilson: Apparatus for producing or utilising 
electrical oscillations. 

2874. February 27th. P. D. Lucas. Receivers for wireless telegraphy. 

2940. February 28th. К. А. Fessenden. Transmission of sound and like 
impulses. (Convention application, United States, May 12th, 1916. Patent 
No. 106268. Open to Inspection.) 

3039. March ist. І. Cohen. Wireless radio-signalling by the arc system. 

3476. March oth. А. М. Taylor. Regulation of voltage of alternating current 
systems. 

3558. March roth. У. J. Lyons and Selective Signal Co. Apparatus for 
the reception and utilisation of electric current impulses. 

3657. March 13th. British Westinghouse Electrical Mfg. Co. Systems of 
control. (Convention application, United States, March 13th, 1916. Patent 
No. 105329. Open to Inspection.) 

3658. March 13th. Transformation of single phase alternating electric current 
into polyphase currents. (Convention application, United States, March 13th, 
1916. Patent No. 105330. Open to Inspection.) 

3709. March 14th. К. А. Mack, С. Н. Nash and Western Electric Co. Sig- 
nalling and sound detecting systems. 

3811. March 15th. Н. Hurm. Crystalline and like detectors for electric 
waves. (Convention application, France, March 21st, 1916. Patent No. 105905. 
Open ю Inspection.) | 

3974 and 3975. March roth. Е. В. Clarke. Soundwave receivers. 

4174. March 22nd. R. Boin. Continuous current electric generators. 

4427. March 27th. Sir G. Marconi, G.C.V.O. Reflector aerials for wireless 
telegraphy and telephony. (Convention application, Italy, March 28th, 1916. 
Patent No. 105909. Open to Inspection.) 

4950. April 5th. Marconi's Wireless Telegraph Co., Ltd., and Harry A. Ewen. 
Improvements in, and relating to, electrical instruments. 

5073. Apri rth. А. E. McColl. Alternating current electrical systems. 

5354. April 13th. К. Trosdahl. Electrical current interrupters. 

5333. April r6th. А. J. Martin. Wireless receiving circuits. 

5363. Apriri6th. M. Latour. Audionorlamprelav or amplifying apparatus for 
wireless telegraphy and telephony. (Convention application, France, April15th, 1916.) 

5401. April 17th. О. Loras. Transformers for alternating electric currents. 
(Convention application, France, June oth, 1916.) 

5451. April 18th. British Thomson-Houston Co., Ltd. (General. Electric Co.. 
U.S.A.). Protective devices for electrical apparatus. 

5519. April 19%. Wireless signalling systems. 

5577. April2oth Т. ]. Grainger and J. A. W. Ward. Sound augmenting and 
transmitting instruments. 

5738. April 24th. British Thomson-Houston Co., Ltd. (General Electric Co., 
U.S A.) Wireless signalling systems. | 
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МотЕ.--Тй15 section of the magazine is placed 
al the disposal of all readers who wish to receive 
advice and information on matters pertaining 
to both the technical and non-technical sides of 
wireless telegraphy. There are no coupons to 
fill in and no fees of any kind. At the same 
time readers would greatly facilitate the work of 
our experts if thev would comply with the 
following rules * (т) Questions should be num- 
bered and written on one side of the paper only, 
and should not exceed four in number. (2) 
Replies should not be expected in the issue 
tmmediately following the receipt of queries, as 
tn the present times of difficulty magazines have 
to go to press much earlier than formerly. (3) 
Queries should be as clear and concise as 
possible. (4) Before sending in their questions 
readers ave advised to search vecent numbers to 
see whether the same queries have not been dealt 
with before. This will save us needless dupli- 
cation of answers. (5) The Editor cannot 
undertake to reply to queries by post, even when 
these are accompanied bv a stamped addressed 
envelope. 


THE following information reprinted from 
our excellent contemporary Flight will be of 
service to many of our readers :— 

“ Applications for commissions іп the Royal 
Naval Air Service should be addressed to the 
Director of Air Services, Admiralty, S.W. The 
necessary form and conditions of entry can be 
obtained from the Secretary of the Admiralty. 

“ Applications for commissions іп the Royal 
Flying Corps should be sent to the Director- 
General of Military Aeronautics, Hotel Cecil, 
Strand, W.C. 

“ Those who wish to enlist in the R.N.A.S. 
should apply to the nearest naval recruiting 
station or to the R.N.A.S. Drafting Office, 
Crystal Palace, S.E. Skilled mechanics are 
taken whatever their army classification, but 
unskilled men are only taken if they are 
classified Br, В2, or Cr. 

'" Recruiting for the R.F.C. is closed for the 
time being, and any enquiries should be made 
to the Officer Commanding, Royal Flying 
Corps Depot, Farnborough." 

This month we have received as usual a 
number ot letters from correspondents asking 
us the best books to study in order to acquire 
a good knowledge of wireless telegraphy. То 
all of these we would say that for those studying 
for the Postmaster-General's Examination the 
standard text bock is Handbook of Technical 
Instruction for Wireless Telegraphisis, by J. C. 
Hawkhead and H. M. Dowsett, obtainable from 
the Wireless Press, Ltd., price 3s. 6d., post free 
3s. 104. This contains full descriptions of 
apparatus used on board ship and covers the 


whole theoretical course of the subject. The 
Elementary Principles of Wireless Telegraphy, 
by R. D. Bangay, is the best book for those 
who wish to obtain a good general groundwork 
in wireless, preparatory to taking up a course 
for the P.M.G. certificate. This book is in 
two parts. Part one, price 1s. 6d., post free 
Is. 94., covers such subjects as electricity and 
magnetism, details of wave motion, production 
of wave and high-frequency oscillations, 
coupled oscillatory circuits, wireless telegraph 
receivers, oscillations, masts, etc. Part two, 
price 3$., post free 3s. 3d., is more advanced, 
dealing with curved diagrams, the theory of 
the dynamo and transformer, excitation of 
spark transmitters, spark discharges and 
oscillation valves. Both the Handbook of 
Technical Instruction for Wireless Telegraphists 
and the two parts of The Elementary Principles 
of Wireless Telegraphy should be in the hands 
of every student who desires to obtain a 
thorough knowledge of the subject. 


D2 (Barnet).—The above notes answer your 
first question. (2) You will find the wireless 
schools in London advertised in the present 
issue. 


T. B. H. (Bootle).—It is quite possible there 
will be a good demand for wireless engineers 
after the war, and from your letter we judge 
that you would stand a good chance if you 
were to apply to The Chief Engineer, Marconi's 
Wireless Telegraph Co., Ltd., Marconi House, 
Strand, London, W.C.2, as the qualifications 
you possess are those demanded. 


G. B. (Edinburgh) asks if a Marconi operator 
is entitled to a salute from soldiers and sailors 
and also if it is necessary for him to salute 
officers іп the Navy above lieutenant's rank 
(the italics are ours). It should be unnecessary 
to inform the majority of our readers that a 
Marconi operator in the Mercantile Marine is 
not entitled to the salute for the simple reason 
that he is not a member of His Majesty's 
Forces. For the same reason it is not necessary 
for him to salute an officer in H.M. Forces. 


RapIoson (Zanzibar).—With reference to 
your queries on the cross connections of aerial 
wire installations being shown, very little 
difference is obtained bv making metallic 
connections in the places you mention. We 
believe the form of aerial to be a good one for 
general work. At the present time we cannot 
discuss such points as the calculation of its 
wave-length, but if you refer to the Calculation 
and Measurement of Inductance and Capacity, 
by W. H. Nottage, you will probably be able 
to make the necessary calculations yourself. 
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With regard to your other set of questions :— 
(1) If ship's signals come in quite plainlv for a 
short period, then die away until they become 
inaudible, and then later return in full strength, 
we think it probable that, provided the ship 
is within normal range and it is not a case of 
'" creaking," the ship must be passing behind 
some natural obstacle such as a stretch of dry 
land or a hill. There is, of course, the possi- 
bility of a variation in the transmitter itself, 
but we presume that you have reason to think 
that such does not occur. If you find the same 
phenomenon to occur regularly with ditferent 
ships, you should endeavour to make a chart 
and mark on it the position where signals 
become inaudible. From such a chart vou 
will possibly be able to derive some valuable 
information. (2) The station in question 
referred toas “А” probably has a much bigger 
aerial than the ship, and also more sensitive 
receiving apparatus, which would possibly 
account for the eftect vou mention. (3) You 
sav that ' there is a certain place in the Gulf 
of Mexico where it is well known that long 
distance communication can take place. It is 
only a small area, perhaps 20 miles square.” 
We do not know of this spot, although perhaps 
some of our readers тау be able to tell about 
it. If this should catch the eye of an operator 
trading in the Gulf of Mexico, perhaps he 
would be so good as to send us some informa- 
tion. (4) Although we do not know of any 
definite places of small area where long distance 
communications are easily effected, it is well 
known that in the Pacific waters, in the South 
Atlantic and in the Indian Ocean very long 
distances can frequently be achieved at night. 
In the neighbourhood of Australia, for instance, 
distances of over 2,000 miles are frequently 
covered with the ordinary 14 kw. ship installa- 
tions. Very manv thanks for your highly 
appreciative remarks regarding our magazine. 
It is most gratifying to us to know that our 
efforts are appreciated in distant parts of the 
Empire. 


MARKI (Glasgow).— Your letter is very 
interesting and shows that you are devoting 
original thought to the solution of radiotele- 
graphic problems. This is a very healthy sign, 
and we wish more students would endeavour 
to work out problems for themselves in the way 
indicated in your letter. With regard to your 
first question, vou will sec where your reasoning 
is wrong if you consider the case of waves in 
water. You must have noticed at the seaside 
that where the waves meet with obstacles such 
as rocks, piles, etc., other waves are frequently 
set up, and as a result, you- may say, one set of 
waves superimposes on another set. The same 
phenomenen may also be observed in cases 
where a sharp breeze ruffles the surface of the 
water. Неге vou тау see two sets of waves 
flowing in different directions, one set being 
caused by the local wind and the other coming 
in from the ocean in the ordinary wav. И you 
apply this analogy to your reasoning regarding 
the simultaneous occurrence of light and wire- 
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less waves in the ether, you will see why it is 
that the two forms do not interfere with one 
another, but will simply be superimposed. 
Although many scientists and experimenters 
have endeavoured to solve the problem of why 
wireless signals are generally stronger at night 
time than in day no satisfactory explanation 
has yet been found. A theory held in some 
quarters is that the sunlight, possibly by some 
ionising effect, makes the atmosphere electri- 
cally ''foggy " during the day, the effect 
passing off as soon as the sunlight disappears. 
This, however, does not explain why the effect 
is not noticed over distances up to 200 or 300 
miles. Questions 2 and 3. The time taken 
for light to travel from some of the distant 
stars is of course considerable, and if some of 
them were to cease to be luminous we should 
see their light for some davs, months or even 
years (depending on their distance) afterwards. 
Similarly the light we see from the sun is not 
that which actually leaves the sun’s surface 
at the moment of observation, but rays which 
started on their way many seconds before. A 
few years ago a well-known scientist, in lecturing 
on this subject, remarked that if some of the 
stars were inhabited and we had sufficiently 
powerful telescopes to observe what was taking 
place on their surface we should be able to 
watch the happenings of the time of Queen 
Elizabeth. From this it follows that if we 
were able to communicate by wireless with the 
same stars we should have to wait a long while 
for a reply to our message. 


A number of queries are held over for 
lack of space. 


THIS MAGAZINE CAN BE SENT 
FREE TO OUR TROOPS ABROAD BY 
LEAVING IT AT A POST OFFICE. 


PARTMENTS, special terms to Marconi Students only, 
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SULLIVAN INSTRUMENTS 


Sullivan ' Universal" Galvanometers and Shunts for Land and Sea Use. 


SULLIVAN TELEPHONE RECEIVERS. 


Fast Speed Wheatstone Automatic Transmitters and Receivers, guaran- 
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Prepare for the Trade Boom after the War! 
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Volume V. No. 53. — AUGUST, 1917. 


In Sunny Portugal 


The Wireless Progress of Our Gallant Ally 


JUST prior to the outbreak of war a scheme was under way for providing a series 
of stations for the purpose of linking up the Portuguese possessions of the Azores, 
Madeira and Cape Verde Islands with the mainland and with one another, and much 
of the preliminary work had already been carried out. The large and powerful 
station near Lisbon was to be erected sufficiently powerful to communicate direct 
with any of these possessions, whilst stations on the more distant islands were to 
communicate, not direct, but through one another to the mainland. 

The outbreak of European hostilities, however, had the effect of holding up the 
sche me for the time, although we have no doubt that when normal conditions return 
the scheme will be carried to completion. It will mean much for Portugal, as con- 
siderable trade is carried out with these islands and is likely to be extended when 
better means of communication are provided. This, of course, is in addition to the 
invaluable uses of such a wireless system in the defence of the country and for other 
strategic purposes. However perfect the cable system may be in connecting groups 
of islands with the mainland, it is always liable to be cut by the enemy in times of 
war, a risk which is non-existent in the case of radiotelegraphy. 
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OPORTO AND THE RIVER DOURO. 


Although the war has held up this important scheme, it has not prevented the 
erection of a powerful station at Leixóes, near Oporto. This, the second city of 
Portugal, derives its name from O Porto (the port) and stands on the steep rocky 
right bank of the River Douro, some three miles from the sea. Writing of this 
beautiful city Mr. Oswald Crawford has said the houses, as they rise confusedly from 
the river’s edge, seem painted in strong reds, blues or greens, some left whitewashed 
and the majority retaining the granite grey of the stones they are built with, making 
up a very strange beautiful panorama, ringed as the city is by the encircling pine- 
covered mountains. А good idea of the appearance of this city can be gathered 
from the illustration on this page, which shows the River Douro crossed by the 
steel bridge reputed to be one of the finest ever built. The bridge spans a horizontal 
distance of 549 feet, and its centre is no less than 203 feet above the level. Across 
this structure runs the railway to Lisbon, some 200 miles away. 2 

On the right bank stand a number of monastic buildings, which, however, 
no longer serve*their original purpose One is a citadel, another the exchange, 
a third a barracks, and so on. Oporto possesses some fine public buildings, including 
a polytechnic academy, observatory, medical school, a fine arts academy and a 
library of over 200,000 volumes and nearly 10,000 manuscripts. 

Among the many exports from this prosperous city, the first which will occur 
to the minds of our readers will be port wine, which of course derives its name from 
Oporto. Other exports include cattle, oranges and other fruit, cork, copper, onions, 
meat, hides and wool. The total value of all exports averages roughly four million 
pounds. 
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An excellent view of the wireless station, which stands on the sea-shore, a few 
miles from the city, will be seen on this page. The aerial is supported by two lofty 
masts of the well-known tubular steel pattern, the wires being led down to the 
station building, which is placed centrally between the two. The method of working 
the masts can be well seen from the two small photographs on page 297. АНега 
suitable concrete foundation has been provided, the lowest sections of the mast are 
bolted together and to the foundation, and the remainder of the mast built up piece 
by piece. Тһе method adopted is to insert a wooden mast іп the sections already 
standing, and by means of pulley blocks to haul up a kind of working cage as each 
new section of the mast is bolted together. Step by step the wooden mast is placed 
in a higher section and piece by piece the steel sections of the mast are hauled up. 
In this way very high masts can be erected on very restricted sites, which would 
not be possible had the whole mast to be assembled on the ground and hauled up 
into position by a jury mast. 

The station buildings are commodious and well designed, providing not only 
accommodation for the apparatus but also for the necessary operating staff and 
engineers. А 5 kw. set is installed, the prime mover being a Gardner oil engine, which 
drives a direct current dynamo. This engine is well shown in the upper illustration 
on page 295, which also depicts the main switchboard with its switches, fuses and 
indicating instruments. The D.C. dynamo can serve two purposes, (a) that of 
charging the large accumulator battery shown on page 295, and (0) that of driving 
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the motor generator connected to the transmit- 
ting apparatus. Normally, however, the accumu- 
lators provide the necessary current for the 
motor generator, which is seen in the centre of 
the lower illustration on page 295. 

In the same illustration, mounted on the 
wall to the right hand side, will be seen the 
automatic starter, controlled by a push button 
from the operator's desk. This starts up the 
motor of the motor generator when it is required 
to send. In the operating room a transmitting 
key controls the alternating current which 
passes through the transformer which will be seen 
immediately below the automatic starter. The 
high tension current from the transformer passes 
through the secondary tuning inductances (see 
on the floor to the left of the transformer) and 
thence to the condenser, which it charges. These 
secondary inductances are made variable for the 


purpose of giving low frequency resonance. The 

condensers of the primary oscillating circuit, immediately to the left of the motor 
generator, are held in glazed ironstone containers filled with oil and discharged 
through the primary of the jigger, the variable high frequency inductance and the 
rotary spark gap. This rotary gap is of the synchronous type and gives a pure musical 
note which can easily be read through interference and atmospheric disturbances. 
The coupling of the jigger can be varied by means of a screw adjustment so 


that a weak or strong coupling may be used 
as desired. The earth lead from the jigger, 
which will be seen running from the top right 
hand terminal, passes to the earth arrester gap 
mounted on the wall, immediately above the 
aerial ammeter seen on the further wall. The 
two leads from the top and bottom plate of 
the arrester gap to the receiving instruments 
can be clearly seen, and pass through the 
wall to the operating room immediately on the 
right. The aerial lead from the jigger will 
be seen to pass out from the picture on the 
extreme left. 

The station has now been working for some 
months, and we understand is giving excellent 
service. On the completion of the larger 
project, which will link up the Atlantic 
Islands, Portugal will be in possession of a 
wireless system on which she will have every 
reason to congratulate herself. 
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OSSIBLY some of our readers do not grasp the 
full significance of the activities of the Marconi 
^ Wireless Telegraph Company of Canada, and 
› fail to realise the fact that at their office in 
Montreal is controlled a wide-spread system of 
British wireless stations of all grades, to say 
nothing of an important wireless manufacturing 
industry. 

The General Manager of the Company, whose 
portrait figures on the opposite page, hails from 
the ‘‘ Old Country,” having first seen the light at 
Croydon, in Surrey, one of the prettiest and best known 

of our London suburbs. He is the son of Peter and 
Frances Lovat Lauer, and received his education at 
the local collegiate schools, afterwards proceeding to 
Cambridge University. 

His business career started by his acceptance in 

“1880 of employment in the East Indian produce trade, 

and it was not until July, 1893—thirteen years later— 
that he crossed the ocean to Canada. Не acted as 
Secretary and Manager of the Master Builders’ Asco- 
ciation, Montreal, from 1905 to 1912, and during that 
period organised the National Association of Builders' 
Exchanges. Mr. J. H. Lauer entered on the duties of 
his present post in 1912, and was elected member of 
the Institute of Radio Engineers (New York) in * 
December, 1916. His experience and knowledge of 
labour matters has resulted in his having been 
appointed on many occasions arbiter in labour disputes 
and in his selection to serve on various Boards of 
Conciliation.. A member of the Montreal Board of 
Trede and director of St. George's Society, he is par- 
ticularly well known in shipping and Masonic circles 
throughout the Dominion. Besides the keen interest 
which he takes in his industrial and civic duties, Mr. Lauer 
has devoted a good deal of leisure to the development of Church 
music, and his abilities have been so effectively recognised by the 
Church of England in Canada, of which he is a loyal member, that 
he has been chosen to sit in the Provincial Synod as one of the Lay 
Delegates. | 

On September 29th, 1902, he married Miss Kathleen Crawford, 
daughter of Mr. Dougall Crawford, by whom he had four sons. 

His residence is at Montreal West, Quebec, and he is a member 
of the Canadian and Reform Clubs, Montreal. 
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The Damping of Oscillatory 
Circuits 


By W. GORDON-CAMPBELL, R.E. 


ALTHOUGH this subject is one of great importance to the efficient working of 
a wireless station, the writer feels that it is not all operators who fully understand 
either the part it plays or the conditions that affect it. 

It is with hopes to clear up the point that this article has been written. The 
subject is viewed broadly, and as little mathematics as possible has been introduced. 

For the purpose of tnis article let us bear in mind a simple oscillatory circuit 
such as that shown in Fig. т, where Т, and Т, are the terminals of а high-tension 
transformer. C is a condenser, G is a spark gap, and J, and J, are the primary and 
secondary windings respectively of an oscillation transformer. 

We charge up our condenser, С, from the transformer terminals, Т, and T,, till 
the potential across the spark gap, G, is sufficient to break down the insulation of 
the air between the balls. The condenser then discharges itself through the induc- 
tance coil, Г,, and ғар, С. Now, if the discharge circuit possessed neither resistance 
nor inductance, the condenser would discharge itself in a single dead-beat movement. 
However, as there is both the resistance of the circuit and the inductance in the coil, 
I,, the condenser current oscillates to ‘and fro for a number of times before finally 
coming to rest. These “ beats ” or periodic swings may be represented graphically 
.as shown in Fig. 2. 

When the condenser commences to discharge itself, the current rises to a maxi- 
mum value, a, which depends upon the charge in it, and then falls to zero ; only to 
rise again to a maximum value in an opposite sense, which again falls to zero. 

This cycle of operations is repeated until all the energy having been dissipated, 
the oscillation dies away. 

Each wave is called a period, and is represented by the sign ~. This sign, it 
will be noticed, takes the shape of the wave it is intended to represent, and is equal 
to that part of the curve that lies between А and B in Fig. 2. The maximum value 
of each wave is less than the one 
preceding it, as shown by the lines 
a,b,c,d. The extent to which each 
wave decreases or, to give it its 
proper name, its “ decrement,” is а 
definite value which can be calculated 
out. 
^ The amplitude of each wave 
bears a definite ratio to the one pre- 
ceding it. As this is very important, 
let us work out in detail the example 
FIG. I, shown in Fig. 2. 
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It will be seen that A B 
the first wave rises to a 
maximum positive value |00 
of 100, while the sccond во H 
wave only rises to a 7> 
maximum positive value şə 
of 80. Now the difference 49 
or decrement between 20 
the first and second wave 
is І00-80--20. Itisnow !о 
easy to see that the зо ННІ 
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second wave has ап 50 ШЫ: us pu 
amplitude of -8 of the 6o 
initial wave, and that sok 
the decrement in relation ; 
to the first wave is -2. 
The third wave will now 
bear the same relation to 
the second as did the second to the first. Thus, its amplitude will be 8. of 8o: 
which equals 64, and its decrement which equals -2 of 80 is 16. 

Therefore it will rise to 64 and will fall short of the wave preceding it 
Бу 16. This relationship holds good throughout the oscillation. Ав each 
wave is a definite fraction of the one preceding it we say they are in geometrical 
progression. 

In Table I. the first six values have been worked out, and from these Fig. 2 has 
been plotted. Now let us find the naperian logarithm of these values. Column “А” 
is the amplitude of the wave ; column “В” is the ordinary or common log, and 

column “С” is the naperian log. This 


TABLE I, log, usually shown by “Гор.” 15 ob- 
| | tained by multiplying the common log 
Common Naperian to base ro by the factor 2:30259. How- 
ар ше Тов, E | ever, for all practical purposes : 2:3026 is 


near enough. 


о | гооо 219999 24:99532 If we examine these values (shown in 
| Жр. ЖЕ — 43820 _ column “C ") we find them to decrease by 
| Пов || | 41588 а Constant value of -2232 cach step. There- 

= fore we say they are in arithmetical 

a | rres _ ы | i ici progression, апа this figure is the Loga- 

40:96 | 16123 ж. 3.7124 rithmic Decrement of the wave, usually 
32-76 | rss — 1:51 53 3:4892 | abbreviated into Log. Dec. 


As each wave bears a certain relation 

Decrement of Log.e —:2232 | to the one preceding it, the oscillation— 

А theoretically speaking—will never abso- 

lutely die away. Гог all practical purposes, 

however, we consider the oscillation to be at an end when the final wave has reached 

an amplitude equal to т per cent. of the initial wave. From the known factors we 
B 
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can now calculate the number of waves per train; this may be done by means of 
the following formula :— 


м 40052 +8 
= 


Where 4-6052 —Log.. of 100. 

The Greek letter Delta =Гов. Dec. per semi-period, апа “М ” =the number of 
half-waves or semi-periods in the oscillation. Now our log. dec. —:2232 per period, 
and therefore is -I116 per semi-period, thus :— 


M 476052 T'IIIÓ _ 49-2 
'IIIÓ 

By dividing the answer by two we arrive at the number of complete waves per 
train of oscillation :— 

М--42722--2-2ГІ 

Therefore we say that the oscillation has died away after about 21 or 22 complete 
waves. It will be noticed that the decrement may be referred to as either per 
“ period ” or *' semi-period," being, of course, twice as much in the former case as 
in the latter. 

This decrement is not a fixed quantity, but varies in different cases according 
to the amount of energy dissipated in the circuit. Now the only properties of the 
circuit which absorb energy are its resistance and inductance. The high frequency 
resistance of any conductor is greater than that for a steady current owing to skin 
effect. The extent of this increase is a difficult value to calculate accurately, but 
a reliable formula quoted by Professor Fleming in his “ Manual " is :— 


$ ИК, where К 2 

/ ++, where К = р 
n” =the oscillation frequency; “с” is the circumference of the wire in 
centimetres; and “р” is the steady current resistivity of the material expressed 
in C.G.S. units. As an example, let us consider the case of the primary winding 
of a jigger where the wire, which is made of copper, is 3 cm. circumference, the circuit 
being tuned to 300 metres ; “ р =1600 for copper. Our formula thus becomes :— 


«t 


gm 4 56-92 
MS += 193 tH 23775 


Thus we find that the resistance of such a coil, when the frequency is in the 
nature of 10 is 37:75 times the value of its steady current resistivity. | Supposing its 
D.C. resistance equalled -oor ohms, then its Н.Е. resistance would equal :03775 ohms 
when п —10*. 


As the calculation of inductance is a subject frequently dealt with in these 
columns it need not be detailed here. 


R 
The value of damping—that is, the log. dec.—is equal to "UE where №, is the 
1 


Н.Е. resistance of the whole discharge circuit, and L, is the inductance, being the 
frequency. 

In reckoning the resistance of the circuit we must not forget the spark, which 
is a part of the circuit, and possesses a very definite amount of resistance in itself. 
Its resistance varies with the length of the spark, the amount of current passing, 
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and even with the material employed as the 
electrode. It will vary from the fraction of 
an ohm in the case of a fairly long gap to 
perhaps 2 or 3 ohms for a fairly short one— 
say about т or 2 millimetres. Its resistance 
decreases as the length increases till it attains 
a fairly steady minimum value. 

As distinct from arc systems, there are 

two methods of spark excitation : the ordinary 
FIG. 3. spark, such as is obtained from the usual fixed 
discharger, and the quenched system. The 
meaning of the word “ quenched” will be seen later on. This type of gap is 
sometimes constructed by placing a number of flat copper discs next to each 
other and face to face, with an insulating ring between so as to separate them 
and give the proper sparking distance. The disadvantage of this method of con- 
struction is that the spark is liable to keep at the one spot and thus cause uneven 
pitting of the electrode faces. For this reason it is usual to make the electrodes 
revolve, the objects being, even wear due to sparking, to cool the spark and to 
prevent “ arcing ” from the transformer. This type of gap permits the condenser 
to discharge itself in a very few waves—perhaps about three or four. Thus it 
“ quenches " the primary oscillation very rapidly. 

А circuit where the oscillation dies away in about three or four waves is said 
to be highly damped, but in the case of an ordinary spark gap we may have as many 
as 100 waves before the oscillation dies away. Then we say it is feebly damped. 
The extent of the damping of the oscillation in the primary of the jigger has a very 
marked effect on the current induced in the secondary winding. 

A very interesting experiment showing, by means of a mechanical analogy, 
the transfer of energy from the primary to the secondary winding may be done as 
follows :— 

Tiea piece of tia about six | | | | | 
ог eight inches long between two Ц «түү 
ШАШ! JU« АДУ аер 


hooks, as shown in Fig. 3. Suspend А 
from near the centre and at about 0 A 4 
two inches apart two pieces of Жы. та п 
string, each having а small weight B | | |. x. | | Ug Ae olea 
tied at the loose end ; they will now X UV Hr ші í 

hang like pendulums. We cause one - б 

of them—say “A,” to start swing- | 
ing, and imagine it to be ап oscilla- A, 


tion in the primary circuit. In a 

very short 212 of time “В” will | | өкімін сонй 
start to swing and “А” will соте WI | AMANAN 

to rest. That is analogous to the ІШ! TUA UN 
secondary circuit having received df lh 


the energy from the primary. But 
a constant reversal will keep on FIG. 4. 
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taking place. Each time one of the pendulums is at rest the other is swinging at 
its maximum, and then vice versa. This is shown graphically in Fig. 4, where 
“А” is the primary oscillation and “ B” the induced secondary oscillation. 

In a quenched gap the primary oscillation is arrested as soon as it reaches 
zero after the first swing. 

Let us try this with our pendulums. 

Set “ A ” swinging, it will then cause “В” to swing and “А” will come to 
rest, Now, then, lift '' A " up so as to take all the strain of the top string, and it 
will be found that В” goes on swinging freely for a long time before eventually 
dying away. This is shown in Fig. 4, where “ A,” is the primary oscillation of a 
quenched gap circuit, and “В,” is the secondary oscillation. 

It will be noticed that while the log. dec. of the primary circuit is very great, 
there being only three waves in it, that of the secondary is very small. 

The secondary circuit can therefore oscillate freely, as all the energy is dissi- 
pated in itself, none being imparted to the primary circuit. The effect of a quenched 
discharger can readily be seen by looking at Fig. 4. 

We may summarise this article by saying that the greater the damping of the 
primary oscillation circuit, the greater the value of the current іп the secondary 
circuit, with a corresponding increase in the efficiency of transmission. 


Correspondence 


A “BLIND SPOT" IN THE GULF OF MEXICO 


DEAR SrR,—I notice in your July edition, on the “ Questions and Answers S 
page, a reference to a spot in the Gulf of Mexico, twenty miles square, where long- 
distance communication can take place (by Radioson, Zanzibar). 

I served eighteen months on a ship in the Gulf, and, as I mentioned in a letter 
which you were good enough to publish in your August, 1916, issue, I found a spot 
where I could get 1,000 miles easily with a 3-kw. set. The spot to which I refer 
is Tampico. I cannot say anything about the twenty miles square, but sometimes 
when we were a short distance out I could not get this distance. The puzzling part 
was, I could get east and west, but could not raise Galveston, approximately 400 miles 
north. Tampa Florida (about 1,000 miles east) several times told me to wait as I 
was jamming his working to ships in the Atlantic, and I received “ time rushes б 
{rom ships in the Pacific to retransmit to Galveston (if I could). The latter station 
could hear but could not raise the Pacific ships. 

“ Atmospherics " are very bad in the Gulf at night-time, quietening down about 
з ат. Even then it was seldom that 1 could not raise Tampa. Other operators 
who trade in the Gulf experienced the same thing. It was a matter of great dis- 
cussion amongst us, but we could never come to any satisfactory reason for this 
phenomenon.— Yours, etc., 

Г. P. Morris. 


Digest O 
jreless Literature 


A DUMMY AERIAL FOR TESTING. 


The Electrical World notes that when electrical engineers test adynamo machine 
they are not likely to disturb engineering operations in other buildings, or even in 
other parts of the same building. When, however, they test a radio plant of con- 
siderable power they are likely to disturb the ether for hundreds of kilometres in 
all directions. A need arises, therefore, for a dummy antenna, or a radio load for 
testing radio generators, which shall not seriously stir up and vex the ether in the 
vicinity. The problem is to load the generator but to suppress the output beyond 
a short range. This is a problem in radio inefficiency, and is just the reverse of the 
ordinary problem of the radio engineer, which is to load his generator as efficiently 
as possible, so that the effects may be manifested at a great range. 

A dummy antenna is then described which consists evidently of a bed of hori- 
zontal galvanised iron wires in five layers, so arranged as to be capable of forming 
an air condenser of adjustably variable capacitance up to about one-thirtieth of a 
microfarad. With such a capacitance carrying 250 amp. at 20,000 cycles per second, 
the voltage, neglecting all losses, would approximate 64,000. Sixty-four kilovolts 
driving 250 amp. in quadrature would develop 16 megawatts of reactive power. 
An active power rating of 200 kw. would thus only demand a little more than т per 
cent. of dissipation factor. 


ж ж ж ж ж ж 
HicH FREQUENCY RESISTANCE OF MULTIPLE STRANDED WIRE. 


At a recent meeting of the Royal Society a paper on this subject was read by 
Professor G. W. O. Howe. The conductors employed in radio-telegraphy are 
frequently made up of a large number of fine wires separately insulated and stranded 
or plaited together in such a way that every wire occupies in turn the same relative 
position in the multiple conductor. In this way the total current is forced to dis- 
tribute itself equally between all the wires, even at high frequencies. The object 
of this is twofold, viz., to make the inductance independent of frequency and to 
reduce the resistance at high frequencies. It is shown in this paper that the second 
object is rarely achieved because of the eddy currents induced in the wires by the 
magnetic flux within the conductor. It is shown that the loss due to this cause is so 
great that the effective resistance of the stranded conductor is, in many cases, greater 
than that of the solid wire which could be put in its place. In the first part of the 
paper formule were deduced on the assumption that the eddy currents in the fine 
wires do not appreciably affect the distribution of the magnetic flux within them. 
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In the second part this assumption was not made, and formule were deduced which 
took into account the screening effect of the eddy currents. It was proved, however, 
that the assumption is permissible in nearly all the cases considered. A number 
of tables were given in this paper showing the ratio of the high frequency to the 
continuous-current resistances of straight and coiled conductors of different sizes 
made up of fine wires of three alternative diameters. These formule and tables 
enable one to see at once if any advantage is to be gained by using such a stranded 
conductor in any given case, and, if so, the best number of wires and space factor to 
employ. The paper showed conclusively, however, that the extended use of such 
conductors in radio-telegraphy for the purpose of reducing the resistance has no 
scientific justification. 


ж ж ж ж ж ж 
KNOWLEDGE NECESSARY FOR RESEARCH WORK. 


In an illuminating article by Mr. Raymond F. Yates in our contemporary, the 
Electrical Experimenter, the author emphasises the necessity for careful study in 
conjunction with experimental work. Contrary to the general opinion possessed by 
experimenters, it is next to impossible to enter successfully into research work without 
an elementary understanding of the fundamental principles of radio-communication. 
It is indeed a deplorable fact that 70 per cent. of the radio experimenters in the 
United States cannot thoroughly explain the theoretical basis of operation of one 
of their instruments. True, they can tell you that a variable condenser is used to 
tune with and to reduce “ static," but the real “ how ” of its operation is hopelessly 
beyond them. These statements do not necessarily infer that to enter research work 
it is imperative that one be a radio expert or graduate engineer. Quite to the 
contrary. It is only necessary that one be familiar with elementary theory under 
which the various elements of radio receptors and transmitters operate. This 
knowledge is absolutely essential, and even then it is not necessary to go real deep 
at the start. It is not necessary to be able to explain in theoretical detail the uni- 
lateral conductivity of crystal rectifiers or the mathematical physics of the expanding 
hot-wire meter. One should be familiar, however, with inductance, capacity, reson- 
ance, damping, resistance, impedance, etc. One should know why a variable con- 
denser will alter the wave-length by changing the capacity of the circuit ; why the 
inductance of a tuning transformer has the same effect, and why the quenched gap 
has a tendency to set up sustained oscillations. It is surprising how many suggestions 
present themselves when a working knowledge of the various instruments 1s ac- 
quired. Ideas then come fast and numerous. The moral here is—study! Read 
every article and book you can get hold of. If you don’t understand it the first time, 
read it again. It would probably take you several years to work out the law of 
W.L.=V LxC, but by reading the up-to-date magazines on the subject and 
elementary books, you can learn just why, for a given wave-length, that when С 15 
decreased, L must be increased, etc. 
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Operators’ Notes 


The Four-Stroke Oil Engine. 
By W. D. LACEY. 


IN view of the increasing diversity of the conditions under which wireless 
telegraph installations are now being operated, very often in places where an electric 
supply is unavailable, the present-day operator may be called upon to have some 
knowledge of prime movers. In any case he may never know at what time, or under 
what circumstances such a knowledge may prove invaluable. In certain large liners 
one or two lifeboats are equipped with apparatus, and although a member of the 
ship's engine staff usually attends to the motor, circumstances might arise where 
the operator could render invaluable assistance. Again, on some vessels an oil 
engine is used to drive a generator for the purpose of providing emergency deck 
lights and W.T. current. 

This article sets out to give the operator only a general idea of the principle 
of operation of an oil engine. 

Most oil engines are constructed to work on petroleum, having a flash point 
(open test) of 100° to 130° Fahrenheit and a specific gravity of ‘7 to "8. Generally 
speaking engines run satisfactorily on any commercial lamp oil, sold under various 
trade names such as “ Royal Daylight," “ Whitelight,” “ Rocklight,” etc. For 
any particular grade of oil in use special valve and compression adjustments must be 
made, and will be described in a subsequent article. 

Most oil engines are constructed with the most extreme simplicity. There are 
only two valves in use, and usually only one of these is mechanically operated, the 
other being automatically worked by the creation of a vacuum in the engine cylinder 
during part of its working cycle. 

A general idea of the operation of the engine can best be given by a description 
of its working cycle. (See illustration on the following page.) 
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Previous to starting, a heating lamp (primus style) is used to heat a vaporising 
chamber. When this is sufficiently hot (5 to 8 minutes), the engine is turned so 
that a vacuum is created in the cylinder. This causes the atmospheric pressure 


THE FOUR STROKES OF AN OIL ENGINE. 


acting through a passage, to press open the inlet valve in opposition to a spring, and 
allowing a small quantity of oil to flow through a spray into the heated chamber. 
The oil as it enters is vaporised and this vapour mixes with the air which is 
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admitted with it. The mixture 15 
highly explosive, and under pressure 
becomes more so. Тһе next half re- 
volution of the engine drives the piston 
back, thereby compressing the gas into 
a smallspace at the back of the cylinder, 
and into the heated chamber. If the 
vaporiser is correctly heated, the explo- 
sion takes place just at the moment 
when the piston is at the end of its 
stroke, and therefore drives the piston 
forward with great force. (Power de- 
pends upon area of back end of piston.) 
This is the “ power stroke." 

During the next backward stroke Ол Suar’ 
of piston the exhaust valve is opened 
mechanically by a cam, driven on a 
“two to one " gear, depressing a lever 
which in turn compresses the exhaust 
valve spring. Тһе burnt up gases 
are forced through this valve by the 
backward drive of the piston, and into the air through an exhaust pipe. 

From the foregoing it will be seen there are four strokes—viz., charging, com- 
pression, power and exhaust. Each of these strokes represents half a revolution, 
and the complete cycle two revolutions. The charging stroke automatically opens 
the inlet valve, and the exhaust is mechanically opened in the last half of every 
second revolution. Reference to diagrams will make this clear. 

The valves most commonly met with are plain lifting, and are very simple in 
construction. Mounted on a steel stem is a flat disc of steel having a bevelled edge. 

By the action of a spring this disc is held into another bevel in the valve chamber. 
This is called the seating, and whilst the two bevels are engaged is perfectly air-tight. 

The bevelled seating of the inlet valve is pierced with four or six very fine holes 
communicating with the oil passage, so that each time the valve opens a spray of 
oil enters the vaporising chamber. 

In order to prevent the speed Ете when on a variable load a governing 
arrangement is necessary. The most usual governor is the mechanically operated 
centrifugal acting. It consists of two heavy metal spheres with inwardly projecting 
arms, mounted on a spindle in such a manner that their centre of gravity is at an 
angle of about 45? to the spindle. Іп rotation the centre of gravity tends to 
increase its angle to 90°. The projecting arms therefore move through an arc and act 
as levers to press against a spring; the amount of pressure depending upon the 
force exerted by the spheres, which again depends upon their velocity. 

When this spring is compressed it moves forward a tripping piece, which engages 
with the exhaust valve lever and keeps the valve open. This prevents the forination 
ot a vacuum in the cylinder, and the inlet valve does not operate, thereby depriving 
the engine of fuel until its speed has decreased. The decrease in speed causes the 
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force exerted by the governor to lessen, the spring disengages the trip, and the 
engine resumes its normal cycle. 

Owing to the great heat generated by the explosions in the cylinder, arrange- 
ments must be made for radiating it away fairly rapidly, or otherwise severe stresses 
will take place, and the piston block may possibly “ seize," through the heat robbing 
the oil of its lubricating properties. The particular cooling arrangements will vary 
with the conditions under which the engine is being used. If in a permanent position 
water tanks and pipes can be used, but where space is valuable other methods must 
be resorted to. 

In the case of small motors air cooling is used, in which case radiating flanges 
are fixed at right angles to the cylinder. These flanges offer a large area exposed to 
air, and the heat is carried off either naturally, or by a fan bowling through the 
spaces between the flanges. The water cooling system works upon the principle of 
specific gravity as explained below. 

The cylinder is enclosed in a jacket to which is connected two pipes leading to 
and from a tank. The specific gravity of water decreases with a rise in temperature, 
so that if there is a complete water circuit the heated water naturally rises, and cooler 
water takes its place. The water in the engine jacket becomes heated by contact 
with the cylinder, and therefore rises through a pipe to the top of the tank, whilst 
cold water takes its place through the bottom pipe. Where running water is available 
the tank can be dispensed with. ) 

Lubrication.—Owing to the heat generated in the cylinder the oil used to lubricate 
the piston must be of the best quality only, and not liable to carbonise at high tem- 
peratures. Other bearings should be well lubricated with a good quality oil. In 
many types of engine the supply of oil to the piston is automatically pumped through 
a feed, so that the correct amount reaches the piston at each stroke. The crank 
head, being a rapidly moving part, cannot be lubricated whilst the engine is running, 
so that during a long гип the supply in the cup may become exhausted. То over- 
come this difficulty a drip feed causes oil to drop into a ring attached to the side of 
the crank, and by centrifugal action forces it through a channel cut into the bearing, 
thus maintaining a constant supply. 


New Japanese Director of Communications 


WE leam from the Journal Télégraphique that M. Kenzo Nakagawa, who until 
recently was Director of Communications of the Southern Region, has been nominated 
Director-General of Posts and Telegraplis in place of His Excellency Jiro Tanaka. 

This announcement will prove interesting to wireless telegraphists in view of 
the fact that the supervision of radiotelegraphy lies in the hands of the Minister of 
Communications. The Japanese, with their usual habit of being up-to-date in 
everything, have paid great attention to ether-wave communication, and our readers 
will recall that an extremely valuable article by Dr. Wichi Torikata, the Chief 
Government Wireless Engineer of Japan, appeared in our April issue, pages 10-15. 
Only last month we printed a description of their new giant radio equipment at 
Funabashi, under the title of ‘ In the Land of the Chrysanthemum." 


Radiodynamics, фе Wireless Control of 


Torpedoes and other Mechanisms 


By B. F. MIESSNER 
(Reviewed by Dr. J. A. FLEMING, F.R.S.) 


Tuts book has a rather ambitious title and one that might easily lead the 
uninitiated to suppose that the chief experimental problem had been effectively 
solved, whereas all that can truly be said is that certain promising but incomplete 
experiments have been made. Moreover, in his desire to make his book appear 
complete the author has introduced unnecessary historical matter, not always very 
accurate, and much sketchy and imperfectly explained descriptions of apparatus 
which has nothing to do with his main subject. Considering the large number of 
excellent books, large and small, now available on wireless telegraphy, the first 
77 pages of the book under review are quite unnecessary. The writer has also a bias 
which leads him to attribute to American inventiveness far more than its due. 

His historical account of the growth of wireless telegraphy is a remarkably 
unbalanced performance. He devotes many pages to the electrostatic telegraph, as he 
calls it, of Dolbear, and leads readers to suppose it was a practically operative system. 
Mr. Miessner does not appear to know that in one of the early patent suits in the 
United States, in which an attack was made on Senatore Marconi’s fundamental 
patent, this Dolbear system was put forward as an anticipation. But the Dolbear 
experts utterly failed to get any transmission of intelligible signals over any short 
distance. Then, again, Tesla’s vague suggestions or ideas in 1893 are treated as if 
they were practical inventions. After a very brief and sketchy mention of Hertzian 
waves and Popoff’s detector for atmospheric electricity, Marconi’s epoch-making 
work is accorded nine lines of mention. 

Then we are treated to the astonishing statement on page 32 that Lodge and 
Braun introduced the Tesla high-frequency transformer for coupled circuits in 
place of the direct spark-excited antenna of Marconi. Has Mr. Miessner ever heard 
of Senatore Marconi's British patent No. 7777 of 1900? Does he or does he not 
know that after extensive litigation this patent, and its United States equivalent, 
was upheld in the Courts as the master patent controlling all so-called coupled 
transmitters and syntonised transmitters and receivers ? Mr. Miessner would do 
better to leave the historical treatment of wireless telegraphy to those who know 
something about the subject. | 

The first 70 pages of his book contain also much imperfectly explained matter 
which is therefore of little use to the reader. For example, pp. 36-39 are nearly 
filled with four process blocks illustrating Fessenden's appliances for sound signalling, 
but there is not a single word of lucid explanation to show any reader how it is done 
or what is its practical value. Two short chapters are giveh to infra-red rays and 
to ultra-violet rays, but the reader will find that the author flits rapidly from one 
topic to another without much careful or consecutive treatment. | 

Even when we arrive in Chapter IX., p. 77, at the main subject of the book, there 
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is a great deficiency of clear explanation, the absence of which cannot be com- 
pensated by a liberal display of process blocks. We have, for instance, no explana- 
tion of the details of Tesla's Hertzian wave directed boat, said by the author to have 
been patented by Tesla in the U.S.A. in 1898. 


In Chapter XIII., p. 92, we begin to get into more satisfactory contact with the 
subject, beginning with the early attempts made in England and in Germany to 
control motor boats by Hertzian waves from a distance, and in Chapter XIV. we 
are presented with an account of the work done in this direction by the author in the 
radio laboratory of Mr. John Hay Hammond, Үпг., at Gloucester, Mass., U.S.A. 
This and the following five chapters really cover the valuable and interesting part 
of the book, because it gives us the results of actual experiments. 

Without going into minute details it may be said that the problem involved is 
that of starting and stopping mechanism placed on board a boat which shall steer 
the boat as required and start, stop, or change her speed. The power necessary 
for this control is generally drawn from storage cells on the boat, and the Hertzian 
waves are employed merely to operate relays which shall close certain circuits as 
desired. The boat must therefore carry one or more antenna wires, and the currents 
set up in these must affect detectors and these again must move relays. The earliest 
experiments involved the use of the coherer as a detector, because by its means it is 
casy to operate a relay. Nevertheless, the capricious behaviour of even the best 
coherers renders them unreliable for this work. 

On the other hand, more certain detectors, such as the valve or crystal 
detectors, pass so little current that they cannot be used with many types of relay 
possible on board a motor boat. The author appears to have found the Lodge 
Robinson and Muirhead steel wheel in mercury auto-ccherer a useful appliance. 
In any case we have to design arrangements which shall enable a wave detector to 
actuate relays so as to set in motion machinery which will throw over the helm 
to port, starboard or straight as required, and, if need be, start and stop the machinery 
driving the screw propeller. | 

One difficulty is that of finding a suitably sensitive relay which can operate т 
a motor boat. Mr. Miessner seems to have employed a modified form of Weston 
ammeter. Even when the necessary mechanism for steering has been elaborated 
there still remains the difficulty of making the Hertzian wave receiver proof against 
deliberate attempts of the enemy to mis-steer the boat by sending out jamming 
waves. The problem of interference prevention is dealt with in Chapter XIX., and 
the reader who is also a radio-telegraphist will recognise the difficulties of the 
problem. 

Although much successful experimenting has been done it can hardly be said 
that the Hertzian wave controlled torpedo is at present a practical weapon of war. 
The interest and importance of these experiments at the present time is very great, 
and doubtless ingenuity will continue to be expended upon the problem, but it will 
be like the battle of the armour and the guns, each step in advance in connection 
with the Hertzian wave guided torpedo will be met by fresh ingenuity in upsetting 
the control of the boat on the side of the attacked party. The book under review 
concludes with a short chapter on the “electric dog," a perambulating mechanism 
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which is guided by a beam of light thrown on two artificial eyes, the sensitive organ 
of which is a selenium cell. The author thinks that sound waves can be made to 
actin the same manner as a directing agent. The utmost that can be said is that there 
are possibilities in the idea. ; 

Taken as a whole this book contains, however, much interesting matter which 
may serve as a guide to those who are experimenting in the same direction. 

In any future edition the author would, however, be well advised to take for 
granted that his readers are acquainted with the simple facts of radiotelegraphy and 
Hertzian wave phenomena and utilise the space so gained for more complete descrip- 
tions of actual experiments in guiding distant machinery by electromagnetic radiation. 

Also, he should steer clear of historical matter until he has bestowed a good 
deal more attention to the history of wireless development than he has done. His 
remarks on vacuum detectors or thermionic detectors, as they should be called, need 
revision in the light of the decision of Judge Mayer and of the U.S. Court of Appeals 
in the case of the Marconi Wireless Telegraph Company of America v. de Forest 
Radio Telephone and Telegraph Company on the valve action. The names of Prof. E. 
Branly and of Prof. Elihu Thomson are misspelt on pp. 105 and 168 respectively. 


A Hun Relic in. Africa 


(French Official Photo 


The above photograph and its companion picture on page 346 show all that now 

remains of the German Wireless Station in Duala, which was destroyed on Sep- 

tember 29th, r914. For the story and further pictures see WIRELESS WORLD, Volume 
III., pages 92 to 05. 
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WIRELESS IN COMBINED OPERATIONS. 


THERE is one kind of fighting operation in which the British have shone for 
many centuries. This variety consists of the combined naval and military expedition. 
A Supplement to the London Gazette issued on Friday, June 15th, includes a despatch 
from the Commander-in-Chief, Cape of Good Hope Station, addressed to the Admiralty, 
Whitehall. It comprises, couched in official verbiage, as vivid a sketch of a combined 
naval and military expedition as any which has occurred in British history. All 
this is strictly in accord with tradition. We read here of men belonging to all arms 
and grades who have displayed the gallantry of theirforebears ; we have ourenthusiasm 
stirred by the individual initiative of the officers, a quality which seems inherent in the 
British race from their schoolboy days, and we see instance after instance of the 
“ good luck " which so frequently attends such a combination of individual initiative 
and gallantry. The narrative demonstrates in every line that the national psychology 
of to-day embraces the same characteristics as it did in the “ Spacious times of good 
Queen Bess ” or the glorious epoch of Nelson and his contemporaries. There is one 
outstanding item of novelty about it all, and that new feature consists of the intro- 
duction into the scene of wireless telegraphy. I have used the phrase “ introduction 
" into the scene," but we might almost go so far as to say that the part played by 
radio-telegraphy was that of Deus ex machina rather than any subordinate réle. 
Let the story speak for itself. 

Jt was judged necessary during the recent British operations against the 
Germans in East Africa that the important town of Dar-es-Salaam should be occupied. 
Our Teutonic foes, well aware of the importance of this centre, had lavished such 
elaborate preparations that the officers commanding the British Expeditionary 
Forces judged a direct assault likely to prove too expensive. Thesupreme commander 
therefore directed his chief naval subordinate to occupy the town of Saadani with 
forces drawn from the fleet, assisted by a detachment of the Zanzibar African Rifles. 
In pursuance of these instructions detachments were landed about a mile to the 
north of the town, the landing being covered with the guns of the men-of-war. 
After a short sharp tussle the position was won and Saadani occupied. The next 
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step was to make an assault upon the enemy force at Bagamoyo, a town held— 
according to the account rendered to the British commander—by about ten Germans 
and forty Askaris. Rear-Admiral Charlton undertook the task, landed his men, 
and found “ the intelligence very much at fault, the enemy was in possession of one 
“ 41 inch gun, one five barrel pom-pom and two 
‘“ maxims, their total force being more numerous 
“than my landing party.” The awkward 
situation, brought about by the inaccurate 
intelligence supplied, was met with the resource- \ 
fulness characteristic of British naval officers. \ оос“ 
Their skilful arrangements neutralised the Dar es ES 
advantages possessed by the Teutonic foe to : 
such effect that his big gun was rendered 
useless and his pom-pom raked by a cannonade 
from the sea, whilst “ the enemy was completely 
“ deceived as to the point of landing." Finally, 
the position was stormed in the face of superior 
numbers and heavier armament. The official 
comment of the gallant officer commanding 
speaks for itself: “ Its capture was, in my 
"opinion, a most remarkable piece of work, 
“ reflecting the greatest credit on the boats and 
"the attacking section." The retirement of 
the discomfited foe was advised simultaneously 
by wireless telegraphy from three quarters : 
(а) from a party manipulating a kite balloon, (b) from a portable wireless set 
ashore, and (c) from the aerials of a scouting seaplane. 

The moral effect on the native mind of the capture of Bagamoyo was most 
salutary, and its result, from a military point of view, became immediately apparent. 
A strong fortified position, which previously had blockaded the road for the British 
troops moving south from Saadani and Mandera, was evacuated, and the way 
opened for the forces advancing from the landward side. 

Meantime preparations for the advance on Dar-es-Salaam were in full swing. 
Bagamoyo was chosen as the base of operations, the main body marching south and 
being strongly reinforced at Konduchi. Here, again, wireless telegraphy played the 
part of the directing agency, communication between the main column and the small 
craft inshore being maintained through the aerials of a naval wireless section. A 
fresh feint from the sea distracted the attention of their opponents and facilitated 
the advance of the real attack from the land side. Matters then appeared ripe for 
a demand upon the enemy to surrender, and accordingly H.M.S. Challenger, flying 
a white flag, proceeded to Makatumbe with a written summons jointly signed by 
the officers commanding the naval and military forces. The result may be sum- 
marised in the Commodore's own words : 

“ About 8.0 a.m. the deputy burgomaster, the bank manager, and an inter- 
“ preter came off in the Echo and agreed to the conditions of the demand, giving all 
“ the required guarantees. Our troops were at once told by wireless to advance into 
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"the town. All ships entered Dar-es-Salaam Вау, and during the afternoon the 
“ monitors steamed into the harbour after destroying the hawsers of the boom across 
"the entrance. Ilanded with my staff at 2.30 p.m., and at 3 o'clock the Union 
“ Jack was hoisted over the Magistracy with full honours.” 

The value of the moral effect produced by these skilful operations was apparent 
as сооп as it was thought advisable to occupy the other seaboard towns further south, 
| Іп every case the resis- 
tance offered was found 
to be much less strenuous 
than before, and indeed in 
many instances the enemy 
showed a desire to haul 
down his colours at the 
first reasonable оррог- 
tunity. One town after 
another fell before us; 
and even where, as at 
Lindi, no answer could 
be obtained through the 
flag of truce sent in, no 
serious resistance was 
offered. Thus every post 
of any importance on the 
seaboard of German East 
Africa was occupied by 
means of joint naval and 
military expeditions, with 
the result that the whole 
coast line is at present 
occupied with the trifling 
exception of the Rufiji 
Delta. 

Such is the story told 
[Photopress. by Admiral E. Charlton's 


BRITISH ADVANCED GUARD ENGAGING ENEMY PATROLS despatch. Every gallant 
м. SH COU} г EX-GERMAN EAST . A. . . Жу 
IN THE BUSH COUNTRY ОЕ EX-GERMAN EAST AFRICA exploit detailed therein is 


strictly in accordance with British tradition, with the solitary innovation of the 
part played by radio-telegraphy. The fact that the list of officers and men “ named 
“in despatches " includes a number belonging to this new branch of his Majesty's 
fighting forces is a matter of special gratification. As Englishmen we salute the 
gallantry of our fellow citizens, and as wireless enthusiasts we offer special tribute to 
the gallant fellows who utilised the new science in the good old British way ! 
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Wrecked in the South Pacific 


Some Curious Experiences of a Wireless Operator 


THE sunshine in these Southern Seas would be oppressive were it not for the 
sca breeze. I had just come off my wireless watch and was leaning back in my 
deck chair, letting my eyes, wearied with the glare of the white decks, seek refuge in 
the deep blue of the sky. The clang of chains and derricks, and the shouting of 
officers and crew as they worked the cargo of the ship, mingled not altogether 
discordantly with the roar of the surf upon the reefs, which render the coasts of 
these islands so dangerous for navigation. 

We were on board the good ship Майа, a fine vessel of 3,393 tons, belonging 
to the Union Steamship Company of New Zealand, and, after an agreeable but un- 
eventful voyage from New Zealand, found ourselves spending the Christmastide of 
І016 at rest, just outside the Coral Reef of Raratonga, the principal island in the 
Hervey Archip?lago, more commonly known as the Cook Islands. 

The heavy ocean swell was causing the ship to roll heavily with an 
uneasy motion; but I had long ago ceased to be troubled by eccentricities 
of maritime movement, and its effect was rather to intensify the semi-somnolent 
condition of my mind and to draw my attention away from my immediate 
surroundings. Му mind was occupied with day-dreams about the brown 
Polynesian natives of days long since gone by ; and just as I was in the crisis of 
a scene wherein I played the part of a solitary white man in the midst of an assembly 
of swarthy savages, I was suddenly recalled to earth by a violent jerk which almost 
precipitated me from my chair. The cable, by which the Майа was anchored, 
had parted. I rushed to the side of the ship and saw that we were drifting rapidly 
across the few hundred feet which separated us from the reef. Captain and crew 
were busy endeavouring to get steering way upon the vessel; but—ere this could 
be effected —ме found ourselves grinding into the coral where each succeeding swell, 
as it lifted our ocean home, lurched her further on to the bar. Sunset found us 
still in this uncomfortable predicament, and all night long the engines were kept 
working hard in the endeavour to force her back into deep water, but all in vain. 
I received orders to get into wireless communication with the French Radio Station 
at Papeete in Tahiti, about 600 miles away. I had many “ worries " to contend 
with. In these South-Sea regions atmospherics are liable to be very severe, 
rendering the signals extremely hard to read ; whilst—to add to my troubles— 
the distracting noise caused by the engines and winches of the ship, combined 
with the harsh grinding of her keel upon the reef, made my task one of unusual 
difficulty. I got into wireless touch, however, and sufficient “ tratfic " passed be- 
tween myself and the land station to enable me to place them aw courant with our 
situation and to 1eassure them as to the safety of our passengers and mails; whilst 
they on their part communicated through our aerials the welcome intelligence that 
they were making prompt arrangements for the despatch of a relief steamer and for 
the institution of salvage operations. 

C 
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THE “ MAITAI ” AGROUND ON THE REEF WITH RARATONGO NATIVES IN THE SURF. 


Thus it was that I passed the Yuletide night. In the course of the morning 
of Boxing Day the water '" made ” by the ship mounted so high that it was 
found necessary to “draw {һе fires, with the result that no more power was 
available for the running of my main transmitting apparatus, and I should have 
been completely shut down, had it not been for the Marconi system whereby I 
was provided with emergency gear. In the course of the afternoon all the officers 
and crew, myself included, were sent ashore. Not long, however, after these pre- 
cautionary measures had been taken, the swell decreased and salvage work started 
in real earnest. The receiving side of my Marconi set was left on board and al- 
though it was unnecessary for day duty to be maintained, a watch was kept for a 
few hours every night, in order to receive the Press messages, which were being 
regularly sent out from one of the New Zealand coast stations. А boat's crew of 
natives was told off to take myself and my brother operator out to the stranded 
vessel every night for the purpose of this Press duty, and these “ boys " would 
"stand Бу” all the time we were on board, waiting for the hour when we were 
due ashore again. In common with the other native islanders of these parts, the 
Raratonga boatmen manipulate these small surf craft extremely skilfully, and it 
is a point of honour amongst them not to leave a white man “іп the soup ” whenever 
through any accident the boat is capsized on its way through the troubled waters. 
Before New Year's Day an eleven thousand tonner belonging to the New Zealand 
Shipping Company, the s.s. Rotorua, warned of our predicament through the wireless 
messages exchanged between myself and the Papeete station, had arrived, and on 
January 154, 1916, the passengers and a large part of our crew proceeded in her 
to Auckland, the most important city in the North Island of New Zealand. 
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Meanwhile the officers and sailors of the Afaitat remained behind, in order to 
direct the salvage of the cargo, the greater part of which was being carried out by 
native labour. The work was not strenuous, and we enjoyed many opportunitics, 
during the weeks that we were engaged upon it, for picnics and shore excursions. 
In fact I think it may be said that we availed ourselves with the utmost zest of the 
chances which fate had bestowed upon us, and conducted a thorough exploration 
of the little island. Most of us were fond of an open-air life, and Raratonga, with its 
mountainous heights, its fertile plains and valleys, its delightful climate and soft 
thougn bracing air, afforded us every chance of indulging our bent to the full. 
It is not often that one has the opportunity of spending the opening weeks of a 
New Year in swimming, canocing, climbing hills and exploring valleys in a sun-kissed 
island within whose fertile arcas cocoanut trees, orange groves and banana planta- 
tions are to be met with at every turn. Тһе staple exports of the island are сорга 
and fruit. The former consists of the kernel of the cocoanut broken into small 
pieces and dried in the sand. It is the staple raw material for the manufacture of 
cocoanut oil, and the quantity which is shipped from the Pacific Islands forms an 
important proportion of the world's supply. During our stay we had a practical 
illustration of the attractions of “ lotus-eating " Ше; for the “ unwritten law ” of 
the islanders is much the same as that in force at Sunday-school treats at home : 
“ Eat as much as you like here, but do not take any away with you.” 

Great Britain annexed the Cook Islands in 1888, and two years later included 
them in the Dominion of New Zealand, so that, in actuality we were on British soil 
allthe time. Nevertheless, the natives enjoy a considerable amount of independence, 
and are organised under their own chiefs, whom they still continue to call kings. 
One of my “ red letter " days was marked by an occasion when the royal dancers 
of Raratonga gave us an exhibition of their saltatory exercises and “ hulshulas.” 
These consist of the posturing so much in favour among primitive people, and 
mimetic representations of scenes of love and war ; the musical instruments which 
accompany the performers consisting of drums, made from hollowed-out logs, and 
empty biscuit tins. The white residents and natives vied with one another in getting 
up picnics for our benefit. Those provided by our native entertainers possessed 
the peculiar interest of titillating our palates with food, prepared and served in 
native fashion. А special and distinctive feature thereof consisted in the fact 
that the dishes were cooked in holes made in the ground, and were served on leaves 
instead of plates. No forks and very few knives were supplied—fingers were the 
order of the day ! 

I need scarcely say that my “ day-dreaming ” visions of cannibalistic aborigines 
were ''very much out of date." Although originally addicted to these practices, 
the natives are now universally as good Christians as the folk at home, and march 
to Church regularly on Sundays “іп full rig.” The women bedeck themselves in 
silks and satins, resplendent with all the colours of the rainbow; whilst the men 
set off their swarthy skins by clothing themselves in clean white drill suits. 

A well-kept road runs right round the island, and at intervals of every four or 
five miles is fringed with native villages. The villagers construct their houses from 
coral rock, апа these dwellings, whitc-washcd and tidy, contrast yet harmonise most 
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THE WRECK OF THE “ MAITAI ” AS VIEWED FROM THE SHORE. 


pleasingly with the palms and other tropical verdure. Some of them are surrounded 
by family tombs, and the relicts have a curious habit of placing mirrors upon them ; 
apparently to serve much the same purpose as our tombstones at home. I was on 
many occasions the witness of a quaint and interesting form of sport in which the 
natives take great delight—the chase and capture of flying-fish in the hours of dark- 
ness. The fishermen go out, provided with huge torches to attract their quarry, 
and a man armed with a net, fastened to the end of a pole, stands at each end of the 
boat, deftly inmeshing the fish as they whiz out of the water towards the light. 

Before leaving the island whereon we spent so many pleasant hours, each of 
us was presented with strings of beautiful native beads, manufactured from small 
shells and bright-coloured seeds. These necklaces form highly valued additions to 
my little collection of curios, as well as mementoes of one of the pleasantest and 
strangest New Year times I have ever spent. It is a curious experience to be able 
to say that one has thoroughly enjoyed being wrecked. Yet circumstances com- 
bined to make it so in my case ;. the disaster occurred on one of the most beautiful 
islands in the Southern Pacific, and there was not a single mischance to mar the 
feeling of beatitude ; for no lives were lost and nearly all the cargo salvaged. A 
feeling of regret was uppermost in the thoughts of all of us as we looked back at our 
last glimpse of Raratonga—a tall blue peak capped with white clouds, which, as we 
steamed away, faded gradually away into the blue of the Pacific. 


NEw LONG-DISTANCE RECORD CLAIM. 


ACCORDING to Royden Thomberg and Clio Bowers, operators of the American 
steamer Sonoma, wireless messages were picked up over the record distance of 11,500 
miles by the Sonoma from the German station at Eilvese. Тһе Sonoma was two days 
off Australia at the time. 


cXaritime Wireless 
Ке 


4” 


NAVIGATION IN THE OCEAN OF AIR. 


WE have many times during the last twelve months or so insisted upon the 
close connection between aircraft and wireless, and this interdependence of the two 
most modern developments of industrial activity again forced its way to the front in 
the recent important address delivered by Lord Montagu of Beaulieu before the 
Aeronautic Society of Great Britain. The róle of wireless, of ever-increasing import- 
ance in the operations of ships at sea, when we come to the systematic navigation of 
air, assumes a character of essentiality. Тһе sea, at all events, has its islands, its 
capes, its mountain heights, and similar points d'appui, for communication with 
vessels engaged in voyaging. The air has none of these. The only way in which 
(except at extremely low altitudes) aircraft navigators on a voyage through the 
atmosphere keep in touch with their fellows is through the medium of ether waves. 
We have long suspected, and recent information has tended to confirm our opinion, . 
that the Zeppelin invaders when they visit our aerial territories would be ignorant 
of their course and location, if it were not for the directions conveyed to them by 
wireless from their home stations. 

Lord Montagu addressed the Aeronautical Society as a practical man, versed 
in matters of aviation, dealing not with any flight of fancy, but treating of develop- 
ments so near our experience that even the prosaic government of a prosaic people 
has appointed a commission to consider them. The lecturer does not consider that 
“continuous flying by night and day will be practical or popular for many years to 
“ come," but bases his calculations on two periods of day-flights averaging боо miles 
each, or ten hours in all. He looks forward to the establishment of fixed '' lanes," 
or zones of flight, with specific altitudes allotted to certain types of traffic, varying 
from that of 2,000 to 4,000 ft. for commercial vehicles, with a speed under 80 miles 
an hour to one of 4,000-6,000 ft. allotted to '' fast ” traffic, running at a rate of 80-120 
miles per hour; whilst, above these altitudes, the airways would be left free for 
official and '"' express " planes, running light. Lord Montagu suggests that the 
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area between the earth surface and 2,000 ft. should be left free for the passage of 
private craft, and that over 10,000 ft. the air should be internationalised. 

Such systematised flying involves many organic arrangements, such as the 
establishment of air police, a system of lighthouses for air pilots, traffic control 
centres, etc., and the whole plexus hangs upon radiotelegraphy. Police control will 
depend on wireless. The aid of wireless will be invoked for enabling pilots to 
discover the direction of other bodies in motion, and the same medium would have 
to be employed by airmen desirous of asking leave from officials in charge of control 
stations to quit or vary the altitudes and routes specially assigned. 

The great “ twin brethren ” of Modern Industry will, in conjunction, solve the 
great problem which has been agitating British imperial statesmen for many a long 
year. The outlying parts of the empire will by their magic agency be brought into 
close touch with their centre, this “ tight little island,” and with each other. The 
great civilising power of the Romans centred round their matchless system of roads 
and posts; that of the British Empire will centre round their air services and 
radiotelegraphic chain. There is but one necessary condition to be fulfilled :— 

“ [f England to itself doth rest but true.” 


* * * ж ж ж 


MurINY BY WIRELESS 

When we read the story of the mutiny which recently took place on the Russian 
Black Sea Fleet we can hardly fail to be struck with the sentence which tells us that 
'" Wireless messages were despatched by the mutineers to the crews of all the warships 
“ to disarm their officers, whereupon to avoid bloodshed Admiral Koltchak wirelessed 
“ to the officers not to resist." 

The mental picture called up by such a statement is vivid but incomplete. 
Although wireless is impersonal enough, heaven knows! it nevertheless requires 
human agency to set it at work, and we wonder whether the same radio- 
telegraphists sent the messages of the mutineers and the messages of the officers 
against whom the former were going “ on strike." If the answer be affirmative, as 
would seem likely from the conditions on board so far as we can realise them, the 
incident would point to the tempering of official disagreement by personal good 
feeling. Yet, on the other hand, reading between the lines, we can see that the 
episode was marked by some feelings of personal irritation, because the admiral, when 
requested to surrender his sword, is said to have replied by throwing it into the sea. 
At this point we note the intrusion of the “ personal equation," for the gallant 
commander had been returned by the Japanese the actual weapon which he was 
wearing at the time when the Russians were forced to capitulate at Port Arthur, 
and he treasured it as a tribute of gallantry from a gallant foe. To the men the 
weapon typified his authority over them, and it was as such that they demanded its 
surrender ; to the admiral it stood as a memento of past duty bravely executed. 

A large number of people in this country have been very much “ exercised ” in 
these latter days by the various ebullitions of the intoxication of Russian freedom. 
But we wonder whether our worthy pessimists quite realise the conditions from which 
these men have just freed themselves. We hear much about the relaxation of 
“ discipline," but discipline, as it is understood by a free people, has never existed in 


324 THE WIRELESS WORLD AUGUST, 1917] 


AS RR ERNE ot OT Ine aa Russia. There the officers, 
Men a tres sprung from the aristocratic 
class, looked upon themselves 
as belonging to a different order 
of being, and discipline, as they 
understood it, meant, not the 
subordination necessary for 
organised action in pursuit of 
a settled purpose, but absolute 
slavery of the rank and file to 
their chiefs. Of course, circum- 
stances here and there operated 
to mitigate this régime of 
slavery. When an ignoramus 
is in charge of technically 
skilled men he is unable to 
exercise the overbearing atti- 
tude which he would in other 
cases assume as a matter of 
course, The extent of the ignor- 
ance displayed. by Russian 
officers of the ancien régime 
seems almost incredible. We 
have heard, for instance, of 
a man in charge of several 
military wireless stations so 
ignorant of his business that 
when his subordinates have, 
- by way of protest against 

A RECENT PORTRAIT OF HIS MAJESTY. tyrannical conduct, taken the 
ON BOARD A BRITISH VESSEL OF WAR. HE IS AC- crystal out of their set of ap- 
COMPANIED BY SIR DAVID BEATTY, WHO, AS paratus, he has been unable to 


ADMIRAL IN SUPREME COMMAND ATSEA,IS PERHAPS detect it. At ae 
THE LARGEST USER OF WIRELESS IN THE WORLD. СС. А: Sea, uncer 010 
conditions inseparable from 


modern warships, a large proportion of the petty officers and crew must be men of 
technical acquirements, and it is small wonder that, when such men find themselves in 
a position to resent tyranny or incompetence, they should avail themselves of their 
opportunity. 

A very short while after the mutiny at the Nore in 1797 the British Fleet attained 
its highest degree of efficiency, and there is no reason to view these Russian incidents 
of revolution with a despairing eye, especially when we come to realise that lack of 
desire to reap vengeance for supposed, or even for real injuries, which has on the 
whole hitherto appeared to be a marked feature of the Russian revolution. 


Mesopotamian > Misrepresentations 


Some Reflections on the Commissioners’ 
Sensational Report 


WE should have to go back to the Crimean letters of W. H. Russell, the famous 
Гітеѕ correspondent, to find reports capable of stirring the public mind so deeply as 
that of the Mesopotamian Commissioners. The points specially connected with 
radio-telegraphy, though few, are intimately interwoven with the essentialities of 
the Report, and deserve some special mention. 

Disregard for truth in public matters on the part of men honourable in their 
private dealing appears to have been rampant throughout. It is a curious and 
discreditable phase of Official psychology. The British public learns for the first 
time the severity of the losses incurred all through February and March, 1916, whilst 
instance after instance is given by the Commissioners wherein the responsible 
officials resorted to both the suppressio veri and the suggestio falsi. Nothing in an 
Officia] Report could be more scathing than paragraph 57 of Part X., which runs :— 

There are two methods of concealing a failure. The first is to suppress all men- 
tion of it. The second is to obscure its significance by the glare of a contempo- 
raneous achievement. Тһе first method was, as we have seen, used at the first 
battle of Kut. It was the second method which obtained after the battle of Ctesiphon 
when the military success of withdrawing all the wounded in the face of a pursuing 


enemy diverted attention from the grave medical defects which were disclosed in the 
course of that operation. 


The policy of deceit almost attained the dignity of a conspiracy, carried through by 
the highest officials, and presided over by a Commander-in-Chief who threatened a 
conscientious subordinate with dismissal and ruin if he failed to “ toe the line ” ! 
The disgraceful episode of hospital barges, whose horrors put to shame those of the 
“Black Hole of Calcutta” was officially reported as “ wounded satisfactorily 
“ disposed of ” ! | 
Wireless equipment forms one of the most important items of matériel in the 
organisation of a mobile army. Aeroplanes are the eyes of the army, and radio- 
telegraphy its ears. Unprovided with a sufficiency of these two essentials, Samson 
is not only blind ; but deaf. “ Early in the Mesopotamian Expedition the need for 
“ aeroplanes was apparent ” says the report. India, which was supposed to be 
managing the expedition, had none to send, and the army had to go without any at 
all until May 1015, and it was October before four of the B.E.2 C. type arrived. 
But there were many misfortunes . . . the upshot was that at the battle of 


Ctesiphon there were only reckoned to be five of the R.F.C. aeroplanes in Mesopo- 
tamia, and of these only three seem to have been actually available at the battle. 


This would appear to be an extremely exiguous supply for a campaigning force of the 
magnitude then employed, and which was opposed by a thoroughly well-equipped 
Turkish Army, who had received from Germany a number of new “ Fokkers " of 
the most recent type. Moreover, none of the British machines, so say the Com- 
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missioners, were fitted either for photography or wireless apparatus. Now, when 
General Botha captured German aeroplanes in South Africa he found them to be 
supplied with radio-telegraphic plant : and these machines must have been sent out 
by Germany before the war started, for the British Fleet left them no means of 
getting such machinery through later. The heart-breaking nature of an aeroplane 
observer's work, when he is operating without wireless, is obvious to the meanest 
intelligence. At the beginning of this year the Press was allowed to publish an 
account from a correspondent in Mesopotamia in which he detailed the sense of 
“lost opportunities " as described by a flying-man on an unfitted plane in ап 
Important engagement. This account will be found in the WIRELESS WORLD for 
February, page 842 of volume IV. 

A very significant heading is placed by the Commissioncrs above Section D of 
Part XI. That heading runs :—'' Atmosphere of economy up to date of war and 
“effect upon military preparations in India." То this deliberate and long-con- 
tinued policy of false economy the Commisioners trace the origin of the evil. The 
Russian menace, of which so much was made twenty years before the close of the 
nineteenth century, had passed away, and the Financial Member of the Viceroy's 
Council argued that the Indian Army would only be required for frontier warfare 
against uncivilised tribes. Had he insisted on cutting down the number of the 
` forces and supplied sufficient of the '' sinews of war " to maintain the residue at the 
requisite standard of efficiency, his policy might have been defensible. To leave the 
force as it was, and economise by such cheese-paring as to render it inefficient, was 
not the action of a conscientious British official but of an opportunist. Matters 
were carried so far that a British officer officially reported to the Commissioners 
that it was commonly understood in the services that “ keeping down expenditure 
“is more meritorious than efficiency " and that “ Nothing new is likely to be 
" sanctioned unless a corresponding sanction in something else can be shown." The 
result was demonstrated by many witnesses, and by none more forcibly than by 
Sir O'Moore Creagh, Commander-in-Chief in India, for the four and a half years 
which ended in April, 1914! We read in the Report : 

He was constantly calling attention to the deficiencies of the Indian Army as 
regards modern equipment, especially in connection with machine guns, heavy 


howitzers, signalling apparatus, wireless and air equipment, transport and medical 
complements. 


The supplementary statement issued from the pen of Commander Josiah C. 
Wedgwood, D.S.O., M.P., is naturally tinctured with his own peculiar views. But 
it is extremely interesting in so far as it emphasises several of the points made by 
the Majority Report. Commander Wedgwood asks whether “ Mid-Victorian 
“ manoeuvres carried on without such modern accessories of warfare as mechanical 


“transport, air-park, wireless telegraphy, etc., are likely to be of much help as’ 


" training ? ” 

Official prevarication and disloval financial administration must conjointly 
share the blame, and no consideration or influence should avail to save their 
leading exponents from exemplary punishment. 


—— — 2. CEN 
5 x ———— е 


as Notes of the Mon ғ 3 


SENSATIONAL FICTION OUT-THRILLED. 


WE have heard a good deal during the last few weeks of '' Flaming June," and 
the month was certainly characterised by the publication in our newspapers of 
stories which for thrill can give points to any fiction. One story which reaches us 
from Italy contains within its compass the whole range of sensation-apparatus 
figuring in the armoury of the expert specialist. We have: first a concealed safe 
stuffed with secret documents of the highest political importance and surrounded 
with all the trappings of melodrama. It was located in a dwelling-house, ostensibly 
private, but really surreptitiously connected with the Austrian Embassy ; it was 
protected by a fiendishly ingenious device for overwhelming with poison-gas any 
bold burglar who might attempt to rifle it; whilst—simultaneously with the 
asphyxiation of all intruders—an alarum would resound and summon forces capable 
of dealing with any number of intruders. Then, still according to the most approved 
manner of detective fiction, the scene shifts to another country. Two notorious 
experts in crime are seen languishing in an Italian prison. They are sent for by the 
chief of the secret police, a bargain is struck, and they break out of gaol. Setting 
at nought all the Austrian precautions, they laugh at asphyxiating gas, and rifle the 
safe. 

Now comes the turn of wireless telegraphy ! The Austrian Government, not 
contented with permitting the announcement of a successful burglary to be given 
out to the Press through the usual channels, radiate from their aerials a statement 
that “а large sum of money had been purloined." Why was radio-telegraphy brought 
into the matter ? Тһе reader is kept in artistic suspense, until he learns that an 
important Vatican official, Monsignor Rudolph von Gerlach, Master of the Papal 
Wardrobe, has fled from Rome and managed to cross the Swiss border before the 
Italian authorities could arrest him. The ransacking of his house, and the investi- 
gation of the documents found there, reveal the startling fact that Monsignor was 
the head ot a far-reaching Austrian spy system, outrivalling that of the notorious 
von Papen, and that the apparently innocent wireless message was really a warning 
to him in code that ' all was lost." A treason trial is held in camera; and, at the 
end of June, the erstwhile proud and powerful Roman Prelate is condemned to 
penal servitude for life, whilst a number of his accomplices receive similar exemplary 
sentences. 

A story so complete in every detail lays itself open to suspicion by its very 
completeness ; but so far as we have been able, at present, to verify the particulars 
it would seem to be in accordance with actual fact. The only item of doubt appears 
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to be the location of the original well-guarded receptacle to which was entrusted the 
custody of the “ key to the situation.’ 'According to the original story it was placed 
in a house in Vienna, adjoining the German Consulate ; but there is reason to believe 
that its true location was a city in a neutral country—to wit, Zurich, in Switzerland 
—and that the adjoining Embassy was Austrian, not German. 


THE SEVENTH WONDER. 


To the number “ Seven " was assigned in ancient days the character of com- 
pleteness. We find, for instance, that there were Seven Champions of Christendom, 
Seven Stages of Heaven, and we read in Shakespeare of the Seven Ages of Man. 
To this feeling with regard to the attributes possessed by the numeral is due the fact 
that we have seven days in the week. In the course of a lecture delivered at Bur- 
lington House, towards the middle of June, Dr. Wm. Martin reminded his audience 
of those outstanding examples of man's achievements, which were regarded by our 
forefathers as the беуей Wonders of the Ancient Worid. They comprise the Pyramids 
of Egypt, the Hanging (2.6., terraced) Gardens of Babylon, the Temple of Diana at 
Ephesus, Phidias's Statue of Jupiter at Athens, the Mausoleum at Halicarnassus, 
the Colossus at Rhodes and the Pharos (lighthouse) at Alexandria. Dr. Martin 
asks what can the modern world show to compete therewith ? Тһе answer given 
was seven new wonders : Wireless telegraphy, the telephone, the aeroplane, radium, 
the pharmacopoeia of antiseptics and antitoxins, X-rays, and spectrum analysis. 
The lecturer is a man of distinction in the world of natural philosophy and his selection 
is plainly influenced by his own pursuits and point of view. But we suppose that 
there are few, either in the scientific or outside world, who would not start their list 
in much the same way. The order of precedence is always reversed as far as im- 
portance is concerned. Тһе seventh is the highest heaven, and that is the reason 
for the heading we have placed at the top of this paragraph ! 


GERMAN FORECASTS OF PEACE CONDITIONS. 


If we may judge by printed articles, even the most level-headed of German 
scientists and men of learning would appear to have lost their “ balance " in the 
strain of war. The probability is that to judge them from such evidence is mis- 
leading ; at a time like this there is a marked tendency for nothing to be placed 
before the reading public except what bears on the “ burning question." However 
this may be, in Maximilian Harden's Zukunft, a periodical marked by quite unusual 
sanity, we find an article written by Herr Melesser, an engineering professor, which 
professes to give a forecast of the New Peace. Such an article is, of course, peculiarly 
appropriate for a magazine whose title in German signifies “ The Future." 

Naturally, much space is taken up by consideration of the super-submarine. 
Inafuturedevelopment thereof the prophetic writer describes a journey from Hamburg 
to New York accomplished іп 48 hours. The vessel is supposed to travel along 
a steel cable laid under the sea, whilst the motive power is supplied by an electrical 
current from the land. The item, however, which is most likely to attract the 
attention of our own readers occurs in the following paragraph : 

" Meanwhile wireless telegraphy was perfected, until it was possible to send a 


—— — 
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“current round the entire earth. It was also possible to supply all airships at a 
“certain height from the earth with this current. In this year was founded the 
“company for a passenger and parcel air service without petrol, which served all 
"the important points of the world. The parcel traffic no longer needed human 
“ pilots, because the airships which were built for the purpose were guided wirelessly 
“ from the land, an invention which was known before the шау.” 


Post-W AR TRADE ACTIVITIES. 


We note with interest the participation of Mr. Godfrey Isaacs in the important 
meeting of British industrial chiefs at Leicester on June 5th. Mr. Isaacs in the 
course of a fine address pointed out that '' no subject at any time is treated by our 
“legislature which does not materially affect the interests of those engaged in 
“industrial life," and advocated that industry should take care to have a voice in 
the procedure adopted by public policy after the war. British industry is confidently 
looking forward to a world-wide expansion at the end of hostilities, and in that 
expansion wireless telegraphy is certain to play an important part. 


Wireless in New Zealand 
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Photo by Beattie, Auckland. 


THE ABOVE, INTERESTING PHOTOGRAPH OF THE POST OFFICE AT AUCKLAND SHOWS 

VERY CLEARLY THE WIRELESS AERIALS WHICH CROWN THE EDIFICE. А COMBINA- 

TION OF MANY CIRCUMSTANCES RENDERS THE ROLE OF WIRELESS TELEGRAPHY OF 
PECULIAR IMPORTANCE IN THE SOUTHERN HEMISPHERE. 


The Wheatstone Bridge 


‚4 Popular Explanation of an Useful Instrument 
By F. P. P. CARTER 


In order thoroughly to understand the important principle of the Wheatstone 
Bridge it js necessary to grasp the simple fact that whenever two points, between 
which there exists a difference of potential or electric pressure, are joined together 
by a conductor there will be a flow of electricity from the point of high pressure to 


-------------------------- that of low pressure. Electricity 
== STUER traversing a wire may be compared to 
Е: | а stream of water flowing down a hill. 
z 5 If there are two streams flowing 
% Е along two paths, both having thesame 
2 head flow and volume of liquid, and if 
Sr LL] We suppose а trench to be cut straight 


across from one to the other, no water 
would flow through the trench, because 
the facility for discharge would be the same in both cases. See Fig. 1. 


FIG. Г. 


But now if a trench were cut diagonally, as in Fig. 2, water would flow from 
A to B, because the facility for discharge—which can be compared to the resistance 
of a wire—would be different at these points. Exactly the same thing applies in 
electricity. 

If two exactly similar wires are joined to a battery, as in Fig. 3, the potential 
at equal distances, а, ау, b, б, с, са, from the + pole will be the same, and no current 
will flow from a to a, etc., there being no difference of potential. This can be proved 
by joining a galvanometer between any two points and noting the absence of deflec- 
tion. But if a galvanometer be joined up between а and с, it will deflect, because а 
current will flow from a, the point of high pressure, to c,, the point of low pressure. 
It can now be explained how this principle is applied in the Wheatstone Bridge to 
find the resistance of a wire. 


In Гір. 4 we have a diagrammatic sketch of a Wheatstone Bridge. а and 6 
are two known resistances, and d is an adjustable resistance, also known. The 
branch х is the unknown resistance. 

A galvanometer G is connected between the points A and B and a battery E 
between the points C and D. Everything being ready the key К» is first pressed 


~ ibe-—— 
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and then the key K,. (In practice А. 

these keys сап be clamped down.) И ------- STREAM 
a deflection is observed on G the resis- 
tance d is altered until there 15 xo 
deflection on keeping both keys down. 
This shows that the potentials at A 
and В are equal. Now, by Ohm's law 
if v is the current flowing through а 
and x, and v, the current flowing FIG. 2. 

through 6 and d, then the fall of 

potential along a+x equals v (а--х) and similarly the fall of potential along b+d 
equals v, (+4). 


Неро оғ WATER 


Also the fall of potential along а 
and 6 equal respectively v (a) апа 
vı (b). But since the potential 
at A equals the potential at B, 
and the total fall of potential from 
C to D along either path is the same, 
we have 


or 


or ab+ad=ab+bx 


hence ad=bx or а as 


Example 1.—Using figures, supposing 
that the resistance of the arms (Fig. 4), 
а and 5 equal respectively 1,000 and 1,000 
ohms, and 2,500 ohms had to be unplugged 


in the arm d before balance could be obtained, B 
then arm x naturally equals 2,500 ohms, 
: И" 
because , =% E 
FIG. 4. 


TAO x250 _, 
1v30 


Example 2. Suppose a—100e 8--10009 and d—250c* then according to 


=250 ohms, 
109% 
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Example 3. Let а =100%, b — 10,000 and d —2500 
INO x 2589 сор 
then = саю 25 ohms. 


Example 4. Let а--Іо0%. b-10,000v and 2— 2500» 
then LEES. > 25% =2'5 ohms. 
10,Ұ9%9 


It follows from the above that, owing to the unequal ratios of the arms а and 
b, the resistance of x has become то, roo, and 1,000 times less than the resistance 
unplugged in d; if the resistances of the arms a and 6 were reversed, the resistance 
of x would become то, 100, 1,000 times greater than that unplugged іп 4. 


Fig. 5 represents a working plan of a bridge. It will be seen that it corresponds 
with Fig. 4 except in form. 


Іп Fig. 5 а and b are the ratio arms, where the ratios may be anything from 1o ° 
to 10,000". A and В are terminals; to A is connected the unknown resistance x, 
and one wire of galvanometer, to В the other wire of the galvanometer. Тһе +-ро]е 
of the battery is applied at terminal С; the — pole of battery goes to earth, as 
also the terminal D. In practice the distant end of x is also to earth, thus forming а 
complete circuit. The circuit may be traced thus. 


Current is applied at С (that is, + pole of battery), which splits here in pro- 
. portion to the resistance oí the arms а and b, from the arm a current goes through 
x to carth, the other portion of current goes through arm 5, thence through adjustable 
or balancing arm d to earth and back to negative pole of battery. 


Among the Operators 


Lucky ESCAPES. 


ON more than one occasion we have recorded some wonderful escapes from 
death on the part of wireless operators, but it is given to few men to experience 


OPERATOR R. F. TAYLOR. 


disaster on three successive voyages. This 
has been the case with Mr. Ralph Frederick 
Taylor, who has just returned from a 
torpedoed ship, his previous vessel having 
been wrecked and the one prior to that 
torpedoed! Mr. Taylor is 22 years of age, 
and was born in Yorkshire. On leaving 
school he entered. the telegraph service of 
the Great Northern Railway, and served 
some time at Leeds. At the end of 1912 
he joined the Marconi Company's London 
School, and, on qualifying, served first on 
the s.s. Pomeranian, Uranium, Start Point, 
Scotian, Alsatian, Corsican and Seal prior 
to the outbreak of war. Since that time 
he has seen service on a number of other 


vessels, the last three of which have been lost in the manner described above. 
In all three cases Mr. Taylor has escaped without any injury, although he has 
had trying experiences before being picked up. We heartily congratulate him 
upon his extremely good fortune and trust that in future his vessels will go 


unmolested. 


By curious coincidence the junior operator on the last vessel on which Mr. 
Taylor served also sailed with him on the previous ship, and thus has been wrecked 
on two successive occasions. The man in question, Mr. Reginald Albert Porter, 


was born in London eighteen years ago. 
After leaving school he served some little 
while in ап engineering works, апа іп 
January of this year joined the Marconi Com- 
pany’s school. On appointment to the staff 
he proceeded to sea on the vessel which was 
shipwrecked, and on being saved from this 
joined his last ship, which was torpedoed and 
sunk. To him also we offer our hearty con- 
gratulations, and trust that in the future he 
will be more fortunate. 


* * ж ж ж 
S.S. “ CAMERONIAN.” 


The sinking of this vessel has already 
been reported in the Press. The senior 


OPERATOR R. A. PORTER. 
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operator, Mr. William Oseman, unfortunately 
did not escape without injury, and is now in 
hospital at Alexandria. Mr. Oseman, who 15 
21 years of age, was born in Lancashire and 
educated at Whitefield. Оп leaving school he 
held two commercial appointments before he 
studied wireless at the City School of Wireless 
Telegraphy, Manchester. At this College he 
obtained his First Grade P.M.G. Certificate, 
and joined the Marconi Compeny in February, 
1915. He has served on.a number of ships, 
and in July of last year was operator on board 
a ship which was sunk by a mine. Fortunately 
he escaped injury in this wreck, and was after- 
wards appointed to the s.s. Canieronian, where 
he served for some time before this latter 
vessel was torpedoed. We sincerely trust 
that his recovery will be rapid. 

The junior operator, Мг. William 
O'Halloran, is of Irish birth, his home being 
at Cork, where he was born 17 years ago. 
On leaving school he studied wireless at the 
Irish School of Telegraphy, Cork, where he 
obtained his Postmaster-General’s Certi- 
ficate. On appointment to the stati, Mr. 
O'Halloran served first оп the S.s. Denis 
and was later transferred to the Came- 
ronian, where he remained until this vessel 
was lost. We are glad to say that he 
escaped uninjured. OPERATOR WM. O'HALLORAN. 


OPERATOR WM. OSEMAN. 


MISSING. 


We deeply regret to announce that two 
of the Marconi Company’s operators, Messrs. 
Н. Н. W. Gray and P. J. Kilcoyne, аге ге- 
ported missing. Their respective ships 
have, unfortunately, not been heard of for 
some time and are presumed to be lost with 
all hands. Mr. Horace Harold William Gray 
was 18 years of age, and hailed from Bir- 
mingham, where he was educated. On 
leaving school he entered the service of the 
General Electric Company, Limited, at Witton, 
Birmingham, where he held a position as 
junior draughtsman. Later he took a course 
OPERATOR Н. Н. W. GRAY. in wireless telegraphy at the North British 
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Wireless School, where he obtained his P.M.G. 
Certificate, and in February of this year joined 
the Marconi Company. The ship to which 
he was appointed was the first on which he 
had served. Deep sympathy is felt for this 
young man's parents in their terrible anxiety. 

Mr. Patrick James Kilcoyne, of Tubber- 
curry, County Sligo, was 24 years of age. 
After receiving his education at Tubbercurry 
he held a position with Messrs. Duff & Com- 
pany at Ballaghaderrin, leaving to take up a 
course in wireless telegraphy at the Atlantic 
Wireless College, Cahirciveen, where he ob- 
tained his First Class Postmaster-Generals - 
Certificate. He joined the Marconi Company OPERATOR P. J. KILCOYNE. 
in February of this year, and was almost 
immediately appointed to а ship. The vessel has not been heard of for a long 
time, and all hope has been abandoned. Deep sympathy is felt with his relatives. 


German ' Amenities іп Spain 


THE late Prime Minister of Spain, Count Romanones, recently gave an inter- 
view to a newspaper correspondent in which he emphasised his regret that the 
British, with all their world-wide connections “do not understand the Spanish 
"temperament." Не spoke in bitter terms of the German intrigues in his country, 
to which he attributes his own downfall. The ''German wireless," said he, 
" sends along stories daily, and over and above this, the Spanish papers are supplied 
“with free articles and photographs.” The consequence of all this flood of propa- 
ganda, and of the monetary subsidies so liberally lavished on the Carlist and Clerical 
Parties, is most striking. Count Romanones states that he is constantly meeting 
“ well educated Spaniards who honestly believe that the Allies want to force Spain 
"into the war." In the clutch of the German octopus, Spain is practically power- 
less to "root out the many hornets’ nests along the coasts.” Іп view of the 
fact that Count Romanones was the Prime Minister until quite recently it is 
significant that he dates the violent outbreak of U Boat activity from his completion 
of a commercial treaty with Great Britain. We have in THE WIRELESS WORLD 
on many occasions referred to German activities in Spain; so that we think it 
well worth while to call the attention of our readers to this deliberate and considered 
expression of opinion on the part of an eminent Iberian Publicist, who was hounded 
from office largely on account of his sympathies with the British and their Allies. 


Notes on Wireless Ггапѕогтегѕ 


By P. BAILLIE, L.Sc. 


EDITORIAL NOTE.—The following contribution reaches us from France. 
We particularly welcome such papers from foreign subscribers, as one of our aims 1s 
to keep wireless men all over the world 1n touch with one another. 


INCREASING the energy stored up in the oscillating circuit of a wireless trans- 
mitter necessitates using a condenser of large capacity. Induction coils are then 
unable to charge such condensers without any appreciable voltage decreasing. 
For this reason alternators and transformers are used to feed condensers. 

Wirings are as shown in Fig. 1. 

The transformer primary winding is connected to the alternator through a 
Morse key and an adjustable choking coil, D, provided with a moving iron core. 
When not depressed, the key closes the alternator circuit through a choking coil, 
A, in order to avoid " surgings." The transformer secondary is connected to the 
condenser through choking coils BB', having a considerable self-induction co- 
efficient, and presenting to high-frequency currents a very considerable impedance. 
Those coils act practically as an obstacle to H.F. currents, thus preventing these 
oscillations travelling back into the transformer, whilst they are easily traversed 
by the alternator low-frequency current. 

Measuring instruments are connected as usual. 

Poweratthespark-gapis: P=} ncV? 

п —number of sparks per second. 

e=capacity of condenser. 

V =sparking potential. 

A mean of increasing V is to increase the transformation ratio of the windings. 
Another mean is the making use of primary resonance phenomenon (quite apart 
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FIG. 2. FIG. 3. 


from the oscillating circuits resonance). If the alternator circuit inductance 15 
altered, it is observed that (everything else remaining the same) potential difference 
across A and B (and therefore the sparking potential) reaches a maximum value 
for a definite value of that inductance. | 

Both means аге used practically. 

The problem it is purposed to deal with is what occurs when there are mag- 
netising current and magnetic leakage, and to get constructional rules able to raise 
efficiency. — — 

Consider an alternator (Fig. 2) generating a sine electromotive force Е = К, sin 
( 04 -- 9) and feeding a static transformer. 

First consider the ideal case where the transformer is a closed core perfect one, 
without losses of any kind. | 

It is known (Blondel) that we may consider the alternator circuit just as if 
instead of primary transformer winding 4B there was only a condenser, its capacity 
being C —a*c. 

e —oscillating circuit condenser capacity. 

a —transformation ratio of transformer. 

Fig. 3 should be then substituted to Fig. 2. We then have: 
dI 


dv 
[C 
dt 


where : : 
I —current flowing through alternator circuit. 
L —total self-induction coefficient of circuit ВА (assumed to be a constant). 
R —ohmic resistance of circuit BA. 
v —potential difference across condenser terminals А and В. 
This can be written : 
2. 

un = E v —E, sin (О). 

Integrating we get : 


оне" [в cos т _ о? > о у 2 – Е : 1 


+m cos (04--ө) +n sin (Of 4-9) 


| R] 
h = — 6 
wit « zT 
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Constants m and я are given by: 
л(1- OFLC) =E -mRCO 
nRC Q=m(O02LC — І) | 
Constants p and v are depending upon initial conditions. As pointed out by 
Mr. Bouchardon, it is good that current J be zero when condenser begins to dis- 
charge. Otherwise the spark acting as a conductor would allow current to flow 
through the spark-gap and cause '' arcing.” Therefore v should be a maximum 
when the discharge begins. Taking as time origin the instant when the discharge 
occurs, and assuming that discharge to be complete, we shall have v=o J =o when 
=o; that will give u and v. 
With a perfect transformer it is found that maximum 
reached when alternator circuit resonance is reached-—7.e., when QLC =т. We 
then have 9 =o, and neglecting a? before 0?, we get 


€ 


' overtension '' S is 


— — 50 0= Ee 
КСО 2 
Neglecting 1 before аз Е and, moreover, assuming 2 to be so large that 
74 a 


ig! 2 тау be confounded with >, we get the approximate value 
a 
E, ( S 
v= —"-ir-e cos Cl. 
REQ 
тах. ойы т. 
Ро RC X 


-With the same degree of accuracy J = а (т - с“) sin Qf. 
\ 


The overtension is then $ = 


If there are n sparks per second, potential across condenser C will be 


7T 
Роэ (1-е аз), and power at the spark-gap : 


тү? 
Р-іпсаЗЕ,252 (1 -е-») 


Now, іп practical transformers, current J is not zero when secondary is open. 
Let I, be the value of J in such conditions. Then Fig. 3 should be changed into 
Fig. 4 where condenser С is shunted by inductance 7. The impedance of the 
set '' condenser C, inductance 7 ” in parallel is 2, such as 

түннен EE DNE NR [Z| 2complex impedance 
[Z] оғу-і!Ю0 p 


FIG. 4. FIG. 5. 
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The set “ condenser C, inductance /” is equivalent to a sole condenser having 
a capacity Г. This condenser being charged at the same potential as C, power 


at the spark-gap (which is proportional to capacity) will be multiplied by na 


Fig. 4 should be changed into Fig. 5. Impedance of circuit AB is then — а 
Both impedances are the same when = —. m and the resonance condi- 
tionis 1-10. 
го 
IC О?—т 
Неп — m: 
ео 


Let Г., be the value of current, Z, when secondary terminals are short circuited 
(closed secondary). We then have between maxima ог R.M.S. values, and after 
neglecting resistances before inductances : 

E=/],,.(L+)Q. E=T,,.LQ. Then: 


10=Е. (> ж], Since г= Ст 


or , "E 0 І 
and ГО го We have CO poe -гіті- 
JE 
ro I 
and i = — _0*, 
US аш 


Power at the spark-gap is then multiplied by the power factor less than 
unity: y —1°*, 


Practical transformers, no matter whether they are closed or open core, 
possess also magnetic leakage. When secondary terminals are short circuited, 
primary current, 1, instead of being 7,, as when there is no magnetic leakage, is 
only Г,<1,. | 


Power is then multiplied by factor less than unity: zx 
In the most general case power is : 
I I 
pup (1- ”) Sead. 
Les 1) C 


The power factor y is a product of two terms : 


d s | | 
First term, `€! is a decreasing function о leakage. It is greater for a closed 
ca 


core transformer than for an open core one. It should be increased by ordinary 
ways of reducing magnetic losses. 


JPN Р | ine 
Second term, 1—-* is a decreasing function of magnetising current. Гога 
cs ` 
given transformer core (and a given feeding circuit) we dispose of windings so as to 
CEP | І 
lessen =s, 
cs 


I, 


Let /' be the inductance equivalent to leakage, and let be X=, m 


e E NN: 
LQ 


as 
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(«2 depending only upon transformer core). Neglecting resistances we have 
between maxima or R.M.S. values : 


I =E.. ! Е I 
os . Loco cs Р 10 
Е x 
LQ+V0 
Hence І. LO4lQ 1, LQO4rQo 
Сы LQ 1 LQ 
QD YI. i 
ЌЕ 1. ) m 


I' I X-I 
nd кш ы a er 
4 a=] (1 1 a X? + (1— =) Х 


ca ca 


Differential coefficient of y is + when X «ri +! and — when X > n. 
х 


; d use I ; : 
Hence power factor y is a maximum when X —1-4 . That maximum value is 
" и 


пая. = ü = jj: and then jf + a. 

When power factor is a maximum, we have between the three inductances 
ГО, ТО, РО, the following relation (L О)? 2(/0) . (РО). That is to say: alternator 
circuit inductance is the geometric mean value between leakage inductance and 
magnetising inductance. 


Coefficient «? only depending upon core may be got by winding the trans- 
former anywise, and afterwards measuring corresponding 17, and 7,,. 


а? may be calculated from 


I I 
ele Li 
I I 
: Ты 


Windings should then be devised so that 


lo I 
о. 


os 


Approximate curves of y =/(Х) show that the greater the magnetic leakage 
the sharper the maxima ; and therefore the greater the difficulty of devising 
proper windings. Since curves slope down more slowly on the right-hand side, 
windings should be made so that X be in excess rather than in deficit. 

Measurements have been made : 


I. On a closed core transformer A, under rro volts and 60 periods; that 
transformer was afterwards rewound according to above indications. 


2. On another closed core * transformer B, under 115 volts and 600 periods. 


3. On an open core transformer D, under 45 volts. 


* А very elaborate transformer constructed by Société Française Radio-Electrique— Paris. 
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2 ЖІБІН ET 
d. 
ТЕШТЕ = DE 


Results were as follows : 


Ios Ies Ies a? X y . |Соггезр. | Differ 
А 


Мах 
| of y 
A ramp. I4amp.| ІГІ 0:02 14 07737 | 0-768 | во? | зт 
Arewound | 1:72 14 ^ 122 5257 ""— 0:76 (03768 | 807 | o:8 
IO 8:9 (0009 | 15 15 а qs 84 [1153 | а 


3.8 3:05 | 0:12 wm | 0:54 0:56 | 3:88 2 


Maximum values of power factor y and corresponding X, in terms of а? are 
as follows : 


a? Max. of y X | а? Мах. of y | x 
0:005 o872 | 15:14 a dE 05 Wee DORT v 5:47 
0:007 0:855 | um 94 d о бз ЕТ Е 478 
oor | 0826 | iro | or | os o 446 = 
0-015 0:794 ки 91; | 05 | озу 3582 
0:02 0:768 ENT y 0:2 ne 3:236 
0-025 0746 | уз | оз | э ом с 30 0 


rr ЕЕЕ НЕННЕ IMMM ЕЛЕЕ ЕНЕНЕ: = 


Іп 1914 


A Yarn of the Early Days of the War 
By "PERIKON " 


OvR detachment had come back out of action and our horse lines and bivouacs 
were situated in a wood a few miles west of “ Hindenburg's Ditch.” 

The wood was ideal camping ground and seldom had our caravan rested in more 
lovely surroundings. 

The screens of greenery from the chestnuts, planes and elms obscured wagons, 
lines and bivouacs as effectively as walls of brickwork. 

At noon when the sun filtered through the roof of branch and leaf, huge gaily 
striped dragonflies flitted down the aisles of the wood and with them butterflies, 
all seeking the fresh open meadows beyond. 

The enemy had left his marks on the countryside, however. Many of the fruit 
trees had been hacked down, and only the long rows of ugly stumps on the roadsides 
remained to show where the graceful avenues of poplars had been. Large numbers 
of dwellings, too, had been destroyed. 

To the west, where deserted lines of trenches and the sites of villages lay, the 
ground resembled a gigantic slag heap. То pass over the ugly blot in the grey of the 
dawn was to experience the dreariest depression. 

From our wood we could see the fringe of the region—marked by black 
splintered tree trunks. From these trees eastward the country was fresh and green 
to the Hindenburg Line. : 

We had constructed shelters of branches and sacking in the wood, and one 
evening, wending my way toward my “Пат” I encountered Cyclone stretched 
beneath a service wagon cover fashioned into a species of tent. 

On one corner of the cover was a grotesque splash of “ Service Green ” freshly 
applied, and looming dimly and accusingly through the fog of paint were the black 
stencil markings of an R.F.A. battery whose lines were not far distant. However, 
I pretended not to notice. 

“It’s a splendid evening," observed Cyclone. I admitted it was, and we drifted 
into conversation. 

From a wood out in front there came the regular detonations of 5'9 shells falling 
at intervals of three minutes. 

“ | notice they've got that battery of ours pretty well taped,” said Cyclone. 
" They've been searching the wood for him most of the afternoon with 505. Did 
you notice the enemy plane over this forenoon ? I expect he must have spotted 
their flashes." ' 

I looked across the hollow and saw the ugly black smoke drifting off from 
amongst the tree tops. The enemy appeared to have the range accurately. He also 
appeared to know it. | 

“ Did it ever strike you that war minus aircraft would be much of a blindfold 
game—TI mean, war on this scale ? ” queried Cyclone. “I remember we did some 
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observing once, but we observed for the enemy with rather startling results. Like 
to hear the yarn? It may appear ‘tall, but nevertheless it's actual fact." I nodded 


and sat down. 
ж ж ж ж ж ж 


“ Well, it happened when Von Kluck's divisions were returning after their check 

outside Paris. At that time I was with a light field set (a pack) attached to the 
th Cavalry Brigade. 
" When we turned round we were in a pretty rotten condition—as regards 
rations and clothing—and we looked rather an assorted detachment. One thing I 
remember was the lead driver bumping solemnly along on his rider, got up in regu- 
lation boots, puttees, and breeches, but with a French tunic, and—whisper it softly— 
a Homburg hat. Where he'd dug them up I never ascertained. I can remember 
after a bit when things were organised, we were hauied to the О.М.” stores of some 
unit and rigged out properly. 

“ Well, I'm going off at a tangent as usual. The news of the enemy returning 
was the finest tonic we'd had for weeks. We'd been sullen and bitter at the whole 
business till we got the order to turn about. 

“Т remember we trekked all night, sometimes along first-class roads, at other 
times along lanes, and at times across country. Day came and Brigade Head- 
quarters pulled up outside a little village. We were ordered to ‘erect.’ We were 
kept busy for some time transmitting to G.H.Q. Then we dismantled and were 
told to cook ourselves a meal. 

“ Whilst we were coaxing our ‘dixie’ to boil we heard the drone of a plane 
somewhere overhead. We didn't pay much attention, however, till suddenly a gun 
somewhere on the right began ranging on him. Then we picked out the plane. 
It was rather cloudy and there was a thick ground mist, that's why he was so low, 
I expect. He must have got confused ; at any rate, the gun kept firing slowly and 
deliberately. The first four rounds were hopelessly wide, and we were about to 
make comical remarks about that gun and its gunlayer when his fifth round burst 
directly on the plane's tail. The machine shot downward and landed a few fields off. 

*" When we got up we found both pilot and observer wounded, and curiously 
enough the plane was not so damaged as we'd expected she would be. She had 
been a graceful model. I remember I was forced to admire the cut of her wings, 
and the suggestion of hawk-like speed about her. In these days our few machines 
always reminded me of barnyard fowls somehow. Of course, its different now. 
We've got speedier and better machines than their Fokkers and Albatrosses, and they 
know it. 

‘“ Well, to get back to the yarn. We discovered with surprise that she had а 
small radio transmitter installed, and what's more, that the set had by some freak 
survived the impact of landing. However, the set's accumulators were badly smashed. 

“ Our officer bade us unclamp the little instrument and take it back to our 
wagon. | 

“We had bandaged up the prisoners. Their wounds were of no very serious 
nature. The senior of the two attempted to destroy a little wad of papers, which 
he took from an inner pocket. Fortunately we ' got there first,’ and relieved him 
of the things. 
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“ Our officer glanced through them and whistled. 

“ Shortly afterwards we handed plane and prisoners over to a cavalry escort. 

“ Before leaving we unscrewed the map case from the cockpit. It contained 
an excellent map, on a large scale, of the country we were passing over, and was 
divided and sub-divided into partitions and lettered squares. 

“ Brigade Headquarters moved, and off we went again. Things seemed quiet. 
There was a deserted air about the countryside ahead. The sky got threatening and 
it began to rain. А species of Scotch mist more than rain, it was. 

. Towards midday we again halted and watered and fed our horses. It was 
then that our officer rode off, and we saw him have a lengthy confab with one of the 
staff. Не cantered back and teld us to saddle up, and said something about 
‘ obliging the other side.’ We didn't quite understand. Well, а few minutes later 
we were rattling along the roadway. Then we struck off across country. Occasion- 
ally we passed a few still figures in the grass. That was all. The fields and hedge- 
rows somehow didn't haye the appearance of being a battleground. It was all very 
hard to grasp, somehow. 

“ Well, we kept going for almost an hour, and at length pulled up on top of a 
ridge. We had a splendid view of the land ahead, but it was disappointing, there 
seemed nothing there, It still had the deserted look. There wasn't a wisp of 
smoke from a cottage chimney even, but here and there we noticed cattle moving, 
which put us on the физ vive. We discovered then that we were right in front of 
even our advanced patrols, and we were quite enthusiastic at being given ‘ the front 
pew ' as you might say. 

* [t was then that our O.C, sketched the details of the scheme we were about 
to attempt. 

“ The plane which had been brought down earlier іп the day was the observing 
plane tor one of those batteries of especially hefty howitzers, which had been 
brought up to deal with the Paris forts. Well, having had to alter his plans, 
Von Kluck's C.R.A. must have decided to use his guns for other purposes, in all 
probability they were somewhere about eight or nine miles off, or again they might 
be moving. 

** The battery consisted of three pieces and each gun had its call signal. One 
was ZA, the other two ZU and ZE respectively. The general call of ZZ would bring 
all: three guns into action. The method was simplicity itself. When a target 
presented itself the airman's procedure was merely to get the coinciding point on 
his map, read off the map location by means of the lettered squares, and send the 
call signal and map reference. 

“Тһе map was on а big scale, you see, and the smallest numbered squares had 
a side of not more than one-tenth of an inch. It was an easy matter to fix any given 
point to the nearest ten yards. After that the observer corrected the fire by signalling 
them to drop or add го metres or bear so many right or left as the case might be. 
By this means the battery commander was able to plot out his range and open fire 
accordingly. It was what our siege-gunners term‘ firing by the map.’ However, 
every heavy gun ‘shoot’ is by map. Тһе modern gunner gets a glimpse of his 
target once in a lifetime. 

“ Well, to return to our moutons. We set up the plane's transmitter on top of 
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the ridge, crawling about in the nettles and invoking purple-hued maledictions оп 
mankind and things in general. | 

'" Our wagon and horses were halted below the skyline оп the rear side of the ridge. 

“ After a few minutes we had quite a respectable aerial fixed, and the transmitter 
ready for work. Our‘ juice’ we got by tapping off on a couple of our accumulators. 

“< Now, said our officer, ; PIH look for a target—get ready to signal. 

“In a field about a kilometre off we could see cattle moving about restlessly, 
and for some time our officer's glasses were focussed on the hedges bordering it. 

" Suddenly he jumped. ‘Ah! there they go. Quick—the map. Whilst 
he was rapidly fixing the map location, I glanced across the hollow and coming from 
the hedgeways were dense groups of what appeared to be disorganised infantry. 
Apparently they had been resting. They formed up into a rough column and began 
to toil slowly across the ficlds. 

“ ' This is going to be a dam'd difficult job,’ cried our officer. “ГІ have to fix 
a point some distance ahead of them and chance getting them on it, when the 
coalboxes arrive. Га much rather have а good machine gun.’ 

~‘ Here we are, send this—ZZ K17 Вто Z3—that's roughly the point where 
they'll reach the roadway оп the right there. Send it now.’ I spelt out the groups 
and repeated them three times. Then we waited. 

“ А lengthy pause followed. Тһе head of the column was still a decent hundred 
yards from the roadway. Then from what seemed a great distance we heard а 
muffled ' thud-a-dud '—that's just what it sounded like. There was а fastly- 
rising roar which increased to a shrill shrieking and three huge jets of smoke leapt 
up about fifty yards ahead of the body, which, as the smoke cleared, we saw scatter- 
ing in all directions. 

““H'm,’ said our Боз, © not much good that—question if we've winged anybody. 
However, I daresay it hasn't exactly strengthened their moral.’ It hadn't, for by 
this time the crowd had put almost a kilometre between them and these three shell 
holes. They were covering the ground at a speed which must have amazed even 
themselves, discarding packs, overcoats, and rifles, which was perhaps the wisest 
thing they could have done. Weil, we left Target No. r, and swept round for another. 

“We were extremely surprised at our success. Their communications must 
have been in a very bad state and we eagerly strained our eyes for something further 
to ' krump.' 

“Suddenly the boss handed me the glasses. ' Two fingers right of the farm 
out there, there's a roadway. See what you make of it.’ 

“I looked and saw a small string of transport—about six limbes I made it— 
halted on the roadside. 

“I said so. ' Yes, that's just what I thought. Let me see. Yes, Kr7 Кїї 
Z9 ought to find them all right, I fancy. Verify it, will you ? ' 

“I ran over the map, fixed the point, and arrived at the same group of figures 
and letters as he had. 

" ' Right—now give the battery a call and that location.’ 

“ I did so, and we listened. Again the long pause, and to our delight we again 
heard the treble boom in the distance. 

“Тһе scene which followed, as seen through the boss's glasses, was amusing, to 
say the least of it. He described it to me. 


( 


346  . THE WIRELESS WORLD "^ . TAUGUST, 1017 


“Тһе shells landed about a hundred yards behind the limbers on the left side 


of the road. 
“ When they burst the first two limbers bolted, or rather their teams did, 


minus drivers. . | 

“ The drivers of the remaining four managed to get mounted, and the people 
who had been left behind attempted to jump on their wagons. 

“Тһе whole cavalcade shot off at an amazing speed. After it disappeared 
there remained a few ‘spare files ’—people who had lost their wagons and others 
who had fallen off. They in turn decided not to loiter and disappeared in that type 
of formation beloved of the Keystone police. I'd have gladly dropped two rates 
of pay to have had a glimpse of it. 

“ Well, to cut a long story short, we drew blank the third time. The enemy 
had discovered his mistakes. 

" Just then our leading patrols passed, and we put them on the track of our old 
friends, Target No. r, who, like the gods of Homer, were now shrouded in the mists. 

“ХҮе packed up then and waited for Brigade Headquarters to come up. 

“Ап hour later we passed the spot where our second salvo had caused the 


stampede. 
‘There were dozens of full nosebags, a few forage caps and helmets, and some 


fragments of food. That was all. We didn't appear to have bagged anything— 
though we had had a splendid afternoon's sport. 
“ Yes, that was in '14 when опе campaigned.’  ' PERIKON. 


THE ABOVE IS А COMPANION PHOTO. TO THE, HUN RELIC DEPICTED ON PAGE 313, AND 
SHOWS ONE OF THE WIRELESS MASTS OF THE EX-GERMAN STATION AT DUALA. 
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Instructional Article 


NEW SERIES (No. 5). 


EDITORIAL NOTE.—In the opening number of the new volume we com- 
menced a new series of valuable instructional articles dealing with Alternating 
Current Working. These articles, of which the present 1s the fifth, are being 
specially prepared by a wireless expert for wireless students, and will be found to be 
of great value to all who are interested in wireless telegraphy, either from the theoretical 
or practical point of view. They will also show the practical application of the 
instruction in mathematics given in the previous volume. 


CAPACITY. 


26. Simple Condenser.—If two conducting plates are separated from each 
other by air or other insulator and the plates are connected to a steady source of 
electric pressure, then a current will flow in the circuit for a short time. When this 
occurs the plates are said to be charged with a definite quantity of electricity measured 
in coulombs. The quantity of electricity is dependent on the electromotive force 
and the capacity of the arrangement. Any arrangement of plates separated by an 
insulator is termed a condenser. The insulator between the plates of a condenser 15 
known as the dielectric. It has been shown that when a condenser is charged there 
is a difference of potential between the two plates. This difference of potential 
causes the dielectric to be in a state of mechanical strain, and if this becomes {00 
great the dielectric will be unable to stand the strain and breaks down ; that is, a spark 
will pass between the plates. 

27. Effects of Capacity.—The properties of a condenser can best be studied by 
the use of a mechanical analogy suggested by Dr. Fleming.* 

Diagram 19 represents a system of tubes containing watcr with two meters, M, 
M, а pump, Р, and an elastic diaphragm, D. 

Let the diaphragm D be removed. Then оп working the pump P in one direction 
the meters М, М, will те- 
cord the flow of water that 
passes through them in a 
given time. This is equiva- 
lent to the electrical effect 
vf so many coulombs of 
electricity. 

If the pump is now re- 
placed by a piston the water 
is caused to flow, first in 
one direction and then in 
the other. The meters will 


D 


* See Joyce's Examples in 
Electrical Engineering. FIG. IQ. 
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therefore not record this flow, but if suitable instruments are substituted for the 
meters they will record the amplitude of the motion of the water. 

This arrangement then corresponds to an alternating E.M.F. 

Now replace the diaphragm D, and let the pjston first of all force the water up 
the right hand side of the system. Then the diaphragm will be stretched to the 
position А. The meter M, will record the amount of water flowing into the diaphragm 
and M, will record the same amount as flowing out. 

When the piston first begins to move owing to the diaphragm not being stretched, 
the flow of water into.the diaphragm will be greatest and will gradually diminish until 
the diaphragm is distended to its greatest extent. 

If now the piston is drawn back, the water will flow out of the diaphragm on the 
right and into it on the left. This will be more clearly seen by referring to diagram 20. 

When the piston is moved to C the water is forced into the diaphragm which 
distends to A. The flow of water is greatest at the start and diminishes to gero as 
the piston moves to C, being in the same direction as the piston. Now if the piston 
is drawn back to E, the water moves towards the piston, the rate of flow being a 
minimum at the start and increasing to a maximum, when the diaphragm is at D. 
As the piston continues to move towards O the water follows it, but the rate of flow 
diminishes to a minimum, as the diaphragm is distended to A,. If now the piston 
is forced towards Е, the water will flow away from the piston, the rate of flow being 
a minimum and increasing to a maximum as the diaphragm regains its original position 
at D. 

28. Phase of E.M.F. and Current.—Since the piston in our mechanical analogy 
represented an alternating E.M.F. its motion can be plotted to a curve. Assume 
that the E.M.F. follows a sine law and that the current which flows in virtue of 
this E.M.F. also follows a sine law. Then when the E.M.F. is a minimum the current 
is a maximum, as the E.M.F. rises to a positive maximum the current decreases 
to gero. The Е.М.Ғ. now decreases to zero and the current rises to a negative 
maximum. When the E.M.F. rises to a negative maximum the current will diminish 
to zero again, and as the E. M.F. falls to zero the current rises to a positive maximum, 
(See Fig. 21.) Thus if the circuit has no resistance or inductance it is seen that 
the current leads the voltage by 90°, that is the maximum value of the current is 90° 
in front of the Е.М.Е. 

99. Back E.M.F.— [п section 26 it was shown that when a condenser is 
charged the dielectric is in a state of strain, and therefore it is constantly endeavour- 
ing to discharge itself. Hence an E.M.F. will oppose the charging voltage just in 
the same way as the back E.M.F. of self-induction opposes the impressed voltage. 
This E.M.F., provided there is no resistance in the circuit, will be equal and opposite 
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to the charging voltage. If the circuit possesses resistance, then the applied voltage 
can be found by adding the ordinates of the voltage necessary to overcome ohmic 
resistance and the back E.M.F. of the condenser (Fig. 22), similarly to that done 
to obtain the applied E.M.F. necessary to overcome self-induction and resistance 
(see section 16). 

30. Calculation of Capacity.—The capacity of a conductor is defined by the 
quantity of electricity required to raise it from zero potential to unity. 

Then if K be the capacity of a conductor and its potential is V the quantity 
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FIG. 2I. 


of electricity in coulombs in it, or the charge Q— KV. The coulomb is the quantity 
of electricity conveyed in one second past any point by a current of one ampére, 
The practical unit of capacity is the farad and a condenser has a capacity of 1 farad 
when a difference of potential of т volt between the plates charges it with 1 coulomb 
of electricity. 
| О (coulombs) 
V (volts) - 
The coulomb is equal to 1071 e.g.s. units, the volt is equal to 107% e.g.s. units. 
E 


Hence К (farads) = 
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Io | : — 
Therefore т (farad) = 1g = 107% e.g.s. units, or in electrostatic units 
I farad =9 X той units of capacity. 
The farad is too large a unit for practical work, so the microfarad or one-millionth 
farad is used. 


е x той : 
Therefore 1 microfarad =9 ~~? = 9 x Io’ electrostatic units. 


The capacity of a condenser depends on 
(т) The area of the plates. 
(2) Their distance apart. 
(3) The medium or dielectrk between them. 
First consider the case of a single condenser with two parallel plates and air 
dielectric. 


Then we have seen that K =", and it can be shown that 


-p= d approximately. 
Where A —the arcas of the plates, 
d —the distance between them, 
If the dielectric is other than air the formula becomes 
ое 
кере, 
Where k=specific inductive capacity (S.I.C.) for air, Ё=т. 


For condensers with more than two plates it is best to consider the 
number of spaces be- 
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munus Example :—What is 
the capacity of a con- 
denser with r9 plates 
connected to one ter- 
minal and 20 plates con- 
nected to the other? 
The area of the plates 
is 131^ x 13". The dielec- 
tric is glass, the thickness 
is or”, and k=43. 

FIG. 22. Since there are two 
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sets of plates, one of 20 plates and one of Ід plates, the 
number of dielectric spaces will be 20 4-19 — І —38. 

By converting all the measurements from inches 
to centimetres the capacity will be given in electro- 
static units, and dividing by 9x ro* the capacity is 
obtained in microfarads. Then from formula 


_ 38 (13X 2:54) x (13'5 х 2°54) X 4'3 
7 4X3I4x (0I x 2°54) x 9 x 1o* FIG. 23. 
—0:064 mfds. 

91. Capacities in ParalleL—If the inner plates of a condenser are connected 
to the inner plates of another condenser and the outer plates are connected to the 
outer plates of the second condenser, then the condensers are connected in parallel. 
(Fig. 23.) 

Let the capacities of the condensers be д, ką, and a charge of О units be given 
to the condensers, thus raising the potential to V, then Q=KV where К is equal to 
the total capacity. Па, 9заге the charges in each condenser, then 

9. da =k; V АИ 

But 9. +9 -Q— KV. 

Therefore K —h, T A. 

Therefore if condensers are connected in parallel the total capacity is the sum 
of their individual capacities. 

39. Capacities in Series.—Instead of connecting the inner plates of the con- 
denser to the inner plates of the other, they are connected to the outer plates, the 
condensers are then connected in series. (Fig. 24.) 

If q, is the charge given to k,, then each condenser will be charged to the same 
amount. If v, vg are the potentials of each condenser and 4, №, the individual 


capacities, then 
01 + V= 71 421 (5 + =) 
ky 7 АЯ, "р, 


Let the total capacity equal К and the difference of potential between the inner 
plates of the first condenser and the outer plates of the last condenser =V 


Then K=% 

I I 
But = +1, = (+) 
Therefore к=Е+ k, 


That is, the reciprocal of the total capacity of condensers in series is equal to the 
reciprocal of their individual capacities. 
---- These two laws сап be remembered by 
| noting that they are the opposite of resist- 
ances in parallel and series. 
FIG. 24. In many large-sized wireless transmitting 
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sets a number of condensers are connected in series and banks of these sets 
are connected in parallel. This is necessary where large discharge currents are 
required and the voltage across the condensers is too great for one condenser. 
Putting two or more condensers in series has the effect of a greater dielectric 
thickness. Hence the voltage across each condenser will be inversely proportional 
to the number of condensers in series. Connecting condensers in parallel causes 
the current to be directly proportional to the number of condensers. 

Example :—The capacity of a condenser is -036 mfds. Calculate the capacity 
when 36 condensers are arranged. 

(r) 6 in series and 6 banks in parallel. 


(21285 эр 5 I4 ok ж 5 
(r) Calculate the capacity of 6 condensers in series from the formula 
| I I I 
Kk" k, 
Substituting -036 for k, Ға, etc., we һауе 
I I I I I I I 
k 7-036 * 036 t 7036 * 036 | *036 * 7036 
6 
~ "036 
" 36 
Therefore == c ‘006 mfd. | 
Since there are 6 of these capacities in parallel, the total capacity of the set 
=K=h,+h, 


—-006 x 6=:036 mfd. 
Second arrangement— 


РЕВ 
КЕТЕ 
2 595 
= “036 
Therefore = 339 = 8012 mfds. 


Twelve banks of “012 mfd. in parallel. 
K =k; +k: 
=:012 X I2 ='I44 mfds. 


A Recent Honour for Senatore Marconi 


SENATORE MARCONI, who is now in the United States in connection with the 
Italian War Commission, has been presented with the Honorary Degree of Doctor 
of Science by Colombia University. The ceremony took place on June 6th. This 
forms the latest addition to the list of distinctions bestowed upon the eminent 
Italian scientist by Governments and Universities and Societies all over the world. 


Sable ы “з. ч 
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AIR NAVIGATION FOR FLIGHT OFFICERS. Ву Lieut.-Commander А. E. 
Dixie, В.М. Gteves Publishing Co., Ltd., The Hard, Portsmouth. Price, tos. 64. 


net, postage, 54. 

ON page 322 of this issue we emphasise the fact that the ocean of air possesses 
the special characteristics of “ the salt sea wave ’’—only, from some points of view, 
intensified. By a curious coincidence, the first volume to which we tumed after 
penning that article illustrates our point іп a striking degree. The perfect navigator 
of the seas should, in these latter days, be master of such a compendium of knowledge 
that an ordinary lifetime is too short for the acquisition of it. Captain Dixie’s 
manual goes to show that the Admirable Crichton of the air requires for the attain- 
ment of his ‘‘ admirability ” a wider range of knowledge still. 

The volume opens with a preliminary discourse on magnetism in which the funda- 
mental theories are set clearly forth in such a way as to lead up to the natural 
phenomena of the magnetic poles, and to the various forms of compass in general 
use. The respective qualities of those varieties are briefly touched upon, together 
with some practical hints with regard to their use, their location on aircraft and 
their repair. The reason for the unsteadiness of the compass after a heavy aeroplane 
“ Bank ” is made the occasion of some useful and practical hints on how to remedy the 
trouble ; the student being referred for more detailed information to Capt. F. Creagh 
Osborne's useful pamphlet on the subject of “ Compasses in Aircraft.” Тһе great 
height, at which flights are now carried out, renders the subject of supreme importance 
to a pilot, who has frequently, when objects below are hidden by cloud or fog, to 
rely absolutely upon the compass for his direction. 

In Chapter VI. our author initiates a study of meteorology, a subject daily 
becoming of increasing importance to the flier, now that the distances covered are 
so much greater than they used to be, and now that machines are being built with an 
ever increasing capacity for remaining a long time in the air without a return to earth. 

Captain Dixie justly points out that “ even the best observatories equipped 
“ав they аге with every improved type of instruments, and with all their telegraphic 
“facilities, are continually out in their forecasts,” so that an airman must not 
allow himself to be discouraged by his own failures. He then proceeds to give 
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practical hints on the various methods of anticipating what weather may be expected 
under certain conditions, and we note with interest that he adds to his list of assistants 
towards such calculation, the wireless reports received from the stations, or ships, 
lying to westward of him, “ bearing in mind that nearly all depressions with their 
“attendant bad weather are travelling to the eastward.” 

Having first directed the attention of the airman to magnetism and meteorology, 
his preceptor next demands from him a study of astronomy. The constellations 
which are here recommended as the best guides are those of Orion and Ursa Major 
(why the adjective is printed in the genitive—Majoris—we fail to understand). 
Of course, at this point the student comes into contact with the needless discrepancy 
between astronomical and conventional time, and is made to realise the absurdity 
of the arbitrary division of the latter into a.m. and p.m. Тһе explanatory notes on 
the nautical almanac and its tables seem calculated to prove of real assistance, and 
some interesting examples of working the G.M.T. from latitude and date, and vice 
versa, elucidate the author's meaning better than any amount of explanation.. 
Following the Admiralty practice, the volume under review only concerns itseif 
with the “ Gnomonic " and “ Mercator ” projections for charting work, the student 
being left to continue his mathematical studies into conic sections for other devices 
whereby the spherical surface of the earth may be represented on a flat surface. 
We do not observe, by the way, any reference to the fact that Isobaric and Isothermal 
charts are usually drawn on a Polar projection, although both of them are dealt 
with by our author. Map- and chart-reading is in itself by no means to be picked up 
in a few days, even by men with a natural gift that way, but much of the instruction 
given in the volume will be found of real practical service. 

ж ж ж ж ж ж 
AIR POWER. Ву Claude Grahame-White and Harry Harper. Chapman © Най, 

London. Price 7s. 64. net. 

We tum to the list of illustrations, and we find that the frontispiece consists 
of a portrait of Claude Grahame-White, whilst the illustrations have been secured 
specially for this book from photographs taken in the factory of the Grahame-White 
Aviation Company, Ltd. The types of machine illustrated consist also for the 
most part of selections from those produced by the same commercial company. 
The volume, therefore, consists of the subject of aircraft viewed from this particular 
point of view. The earlier pages comprise a review of past events and the present 
position, subject doubtless to such restrictions as it may have been thought necessary 
to impose in the public interest, and contain nothing of very special novelty. 
although the points with regard to the various matters dealt with—‘‘ Speed and 
Striking Power," ' One Machine One Task," “ Long Distance Raids," “ Silence 
and Invisibility," etc.—are well апа clearly put. 

When we turn to Part II., “ Problems in Construction," we find—naturally from 
the writers' point of view—that the problems are simply stated, without any strenuous 
effort to indicate the lines on which they may be solved. Part III. deals with 
“ Our Policy after the War," and we are certainly of opinion that the authors have 
made out a good case for the allocation of public money in aid of aeroplane develop- 
ment. Particularly apropos is Mr. White's assertion that the training of an aeroplane 
pilot is a matter of time and money and that “ the period of training cannot be 
hurried or curtailed.” 
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THE war has been responsible for many sad tragedies, but few can exceed the 
unhappy lot of a mother bereaved of both her sons. This is the sad fate which 
has overtaken Mrs. Fenton, of Paramatta Street, Rawtenstall. One of her lads, 
Mr. J. A. Fenton, was the first to enlist in the Royal Engineers at Rawtenstall 
Recruiting Station after the outbreak of war. Afterserving from August, 1914, until 
September Ist, 1015, he was drafted out to France, attached to the Artillery. Subse- 
quently he was transferred to the South African Contingent as wireless operator, 
and at the time he received his fatal wound he was acting in this capacity with the 
Canadian Division. For six weeks he lay at the first Canadian Hospital in France, 
and was thence removed to London, where he died a week later. 

Sapper J. A. Fenton's brother Harry was also a wireless operator, but in the 
Mercantile Marine. He had been following the sea for some years, and at the time 
of his death, which took place off Sierra Leone, West Africa, on the roth May last, 
he was wireless telegraphist on board the s.s. Elmina, belonging to the Elder Demp- 
ster Company. 

We tender our very sincere sympathy to Mrs. Fenton in being so tragically bereft 
of both her sons within a comparatively short space of time. 


* ж ж ж ж ж 


Life and Death! How closely the two are mingled! Just after penning the 
above message of true sympathy to a sorrowing mother at Rawtenstall, we find 
ourselves joining with others in sending con- 
gratulations to a bride and bridegroom who 
were, during June last, joined in holy matri- 
mony at St. Mary’s Church in the same 
Lancashire town. Second Lieutenant W. Birt- 
wistle, R.F.C., who was, when the war began, in 
the service of the Marconi Company as wireless 
operator, led to the altar Miss Helena Craven, 
of Hurst Bank, Rawtenstall. Mr. Birtwistle, 
born at Blackpool in 1890, received his tech- 
nical training at Manchester W. T. College. 
Appointed to the Marconi staff in April, 1913, 
he served first on board the Royal Mail S.P. 
Co.’s Tagus, and afterwards on the P. and 
O. Co’s Himalaya. He transferred his energies 
to the service of his country, originally doing MR. WM. BIRTWISTLE. 
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duty in his peace capacity as wireless telegraphist, and later оп as a member 
of the R.F.C. He was gazetted Second Lieutenant in August last year, and is 
_ now stationed at home. Our congratula- 
tions to the happy pair ! 


* * ж ж 


Іп the supplement to the London Gazette 
dated Wednesday, June 27th, we find a 
number of awards of the D.S.O. granted to 
officers “іп recognition of services in 
“vessels of the auxiliary patrol between 
“the rst February and the 31st December, 
тз: ш 

The following wireless operators аге т- 
cluded in the list of recipients of the 
Distinguished Service Medal :— 


MR. C. G. ALDERTON. Operator Philip Martin Read, R.N.R., and 

Operator Wm. John Scott Watson, R.N.R., 

whilst amongst the list of those who have distinguished themselves and are there- 

fore " mentioned in despatches," we find:—Warrant Telegraphist Cecil Guy 

Alderton, R.N.R.; Operator John Bradley Gambling, R.N.R.; Telegraphist 

Robert F. H. Gardner, R.N.V.R.; and Operator Athelstone Hill Millard, 
R.N.R. | 


We are glad to have this opportunity of recording the official recognition, 
which has been made in the cases of these gentlemen, of the gallantry which wireless 
men are displaying on all seas, and we offer our congratulations both to the tele- 
graphists themselves and to those dear to them. 

We should have liked to have included photographs of each in these pages, 
but up to the present we have only been 
able to secure those of Mr. A. H. Millard 
and Mr. C. G. Alderton. The former, born 
25 years ago at “ Merry Islington," received 
his wireless training at the London Telegraph 
Training College, from which establishment 
he obtained his first-class P.M.G. Certificate. 
He entered the Marconi Service in March, 
1012; апа--аНег serving on board several 
vessels—left to take up another position in 
June, 1913. 

Mr. Alderton is two years younger, and 
has received the distinction of “ official 
mention " in the Gazette at the early age 
of 23. He was born at Lowestoft, and MR. A. H. MILLARD. 
received his education at Lowestoft College 
and Framlingham College. His preliminary wireless training was carried out at 
the London Training Telegraph College, and he joined the Marconi Company's 
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London School іп May, 1913. After receiving his appointment to the staff of that 
company, he served on board the s.s. Beacon Grange and s.s. Dongola for a number 
of voyages in the peace days, which now seem so far away. On the outbreak of war 
Mr. Alderton volunteered for special Admiralty service. 


* * * * * * 


One of our Sussex contemporaries recently published a letter from “а former 
“clerk and telegraphist in the Midhurst Post Office, now serving in the R.F.C. as 
“а wireless operator." This young Flying Corps man draws a graphic pen-picture 
of what a wireless man's life attached to a battery in the British advance really means. 
“ Duty from dawn to dusk, with often a lot of repairs and alterations to make to the 
“station after dark ! " He details his experiences in a town “іп German occupation 
“less than а fortnight before we marched in ”—and in the course of narrating how 
he had recently met a number of comrades from the same Sussex district as himself— 
he winds up : “ I am convinced that my own life is charmed, and that I shall get out 
“© of this all in one piece afterall. . . . Cheer-ee-oh ! " 

Alas that the same page of the journal which prints his cheerful experiences and 
reflections should also announce his death! Yet so it turned out. The Sussex 
Daily News editor adds a footnote to state that within four days of writing home 
the gallant lad passed away. “ Died of his wounds " was the official report sent 
to his sorrowing parents. Our contemporary does not reveal their name. 


* * * ж ж ж 


Amongst those who lost their lives when the ill-fated hospital ship Salta struch 
a mine in the Channel on the roth April last was Senior Operator John E. Glaves. 
A native of Harrogate, he received his education at the local school, distinguishing 
himself all through his early career as an all-round athlete. He attained to the 
front rank in cricket, football, swimming and motor-cycling, and was as fine a 
specimen of an athletic young Englishman as you could wish to see. After turning 
his attention to radio-telegraphy, he went through a course of training at the North- 
East School of Wireless Telegraphy at Leeds, 
and gained his first-class certificate whilst at а РЕ 
that college. Не started his career at sea as ! ER. 
wireless telegraphist on the s.s. Sachem, from 
which vessel he was later on transferred to 
the s.s. Rossano. It was only a fortnight 
before his death that he was drafted to the ` 
hospital ship Salta. We offer our very sincere 
condolences to his family at Harrogate in their 
bereavement. 


* * * * 


In our November issue (page біо) we 
printed a description, written by a wireless 
man “оп duty in the North Sea," describ- В 2 | жет 
ing under the title of “ Notes in the Air," THE LATE MR. J. E. GLAVES. 


358 THE WIRELESS WORLD (AUGUST, 


various distinctive features of the ether waves received from various stations ashore 
and ships at sea. That account was based on particluars sent by Mr. A. J. Collins, 
R.N.R., a naval wireless telegraphist, and we are pleased to congratulate him 
on having been recently awarded the D.S.M. He was a pupil at the Liverpool 
School of Wireless Telegraphy and has for the last eighteen months been stationed 
on the East Coast patrol. He is an old subscriber to the WIRELESS WORLD, and we 
learn with very much pleasure of the distinction thus conferred upon him. 


ж ж ж ж ж ж 


We notice that three gentlemen formerly attached to the Marconi Service 
have recently been granted commissions in His Majesty’s Forces. These are :— 
Mr. J. Cowan, who has been gazetted Second Lieutenant to the City of London 
Regiment, Mr. P. D. Parker, who has been attached as Second Lieutenant to the 
Dragoon Guards, and Mr. C. J. McCarthy, who has received the appointment of 
Sub-Lieutenant R.N.V.R. Mr. Cowan, who is at present 27 years of age, joined 
the Marconi Company on June 21st, 1912, and left for service in the Army оп 
November то, 1015. Mr. Parker, who recently came of age, received his first 
appointment in the Company's service on September 15th, 1911 ; and—being already 
a member of the Yeomanry—was called up at the mobilisation of his regiment in 
August, 1014. Mr. McCarthy was born at Birmingham іп 1804 and educated at 
the Oratory Preparatory School and St. Phillip's Grammar School. Prior to '' joining 
up ” he had served as wireless operator on a number of vessels. 

The list of Marconi men who have distinguished themselves in the present 
war is already large and is continually being added to. We offer our hearty felicita- 
tions to these latest additions to the wireless “ Roll of Honour." 


* * * * * * 


In our January issue (page 773) we chronicled some gallant but abortive attempts 
on the part of the Dutch steamer Rijndam and the American steamer Rockingham 
to go to the rescue of the American four-masted ship Manga Reva in answer to a 
wireless call for aid. Despite every endeavour on the part of the gallant Dutchmen 
and Americans no trace of the unhappy vessel could be found. The crew therefore 
were all given up as lost, and we have the sad duty of recording the death of Operator 
Geare, a young American attached to the Manga Reva, who sent the last message 
radiated from the aerials of the unfortunate vessel. He was born at Washington, 
D.C., and had only attained the age of 21 at the date of the fatal catastrophe. 


Formite Products. 


By an arrangement with Messrs. The Damard Lacquer Co., Ltd., of 98 Bradford 
Street, Birmingham, Messrs. Pinchin, Johnson & Co., Ltd., of 26-27 Bevis Marks, 
St. Mary Axe, London, E.C., have the sole selling agency for Formite Products in 
. Great Britain and certain Continental countries. All communications in reference 
to Formite Products should in future be addressed to Messrs. Pinchin, Johnson & 
Co., Ltd., Insulating Varnish Department, 26-27 Bevis Marks, St. Mary Axe, 
London, E.C. 


Company Notices 


Marconi International Marine Communication 


Co. Ltd. 


Report of General Meeting 


The Seveateenth Ordinary General Meeting 
of the Marconi International Marine Communi- 
cation Co., Ltd., was held on July 4th at the 
Cannon Street Hotel, Mr. Godfrey Charles 
Isaacs, the managing director, presiding. 

The Chairman said: Gentlemen, I regret that 
Mr. Marconi is again unable to preside to-day 
as you are no doubt aware from the public 
Press that he is representing his Government on 
a Special Commission to the United States. 


THE BALANCE-SHEET: DEBENTURES REDUCED 
AND RESERVES INCREASED. 


I propose to adopt the usual course of taking 
the report as read, and will proceed to dea! with 
the figures of the balance-shcet. The whole of 
the 350,000 shares were issued prior to the end 
of the year, and of these at that time some 
34,587 were only partly paid, which accounts 
for the increase of some /26,000 under this 
head. Тһе First Mortgage Debentures have 
been reduced during the year from £121,000 to 
£114,000 by means of purchases made from the 
reserve for this special purpose, which will also 
account for the reduction of that reserve to 
£5,110. Itisour policy to purchase Debentures 
as opportunity offers from the amount which 
we place to reserve for this purpose yearly. The 
general reserve account has been increased from 
£17,639, at which it stood last year, to 
£47,653 10s., and to this figure we are adding 
£17,346 105., bringing the reserve account up 
to the round sum of /65,000. The credit 
balances have increased in proportion to the 
increase of the business, and call for no special 
comment. 

Turning to the credit side, the item of plant, 
apparatus, furniture, and stores has been 
increased by some £05,000 during the year, 
after writing cff a substantial sum for deprecia- 
tion. This increase, of course, is accounted for 
by the additional stations which have been 
installed. Тһе debtor balances show ап 
increase proportional to the increase of business. 
The item which stood last year as Debenture 
discount disappears entirely this year, it having 


been written off against the share premium 
account. The cash at bankers is substantially 
less, but investments and loans show a large 
increase, accounted for mainly by the invest- 
ment of {50,000 in War Loan, which I am 
confident will meet with the approval of all 
shareholders. (Hear, hear.). 


THE PROFIT AND LOSS AND APPROPRIATION 
ACCOUNTS. 


Turning to the profit and loss account, 
“ Salaries, General Charges, and Expenses of 
Ships’ Telegraph Stations,” including deprecia- 
tion and loss of plant and apparatus, show 
necessarily a marked increase by reason of the 
greater volume of business done, and in part in 
consequence of substantial losses which have 
been made of ships' installations resulting from 
the submarine warfare. All of these losses we 
have debited to profit and loss account. (Hear, 
hear.) The Debenture interest, of course, is 
somewhat reduced in consequence of the 
Debentures which were purchased and can- 
celled. The last figure, the balance carried to 
balance-sheet, is £96,748, as compared with 
£63,630 of the preceding year, and represents 
an increase of something over 50 per cent. On 
the other side you have the revenue from ships? 
telegrams, subsidies, etc., which shows an 
increase for the vear of over £60,000, and in 
this the item pertaining to ships’ telegrams is а 
negligible one. І shall have more to say upon 
this subject a little later. 

Turning to the appropriation account, you 
will find to the credit of profit and loss account, 
as per balance-sheet, the sum of £123,744, 
being the profit for the vear plus the amount 
carried forward from last account after deduc- 
tion of excess profits duty. We have paid 
already an interim dividend of 5 per cent., 
which amounted to /16,622, and we are now 
proposing to pay a final dividend of ro per cent., 
which will absorb a sum of £34,996, and after 
placing £3,500 to reserve for repayment of 
Debentures, which is our custom every year, 
and crediting the general reserve with £17,340, 
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we саггу forward a sum of £51,279, which, of 
course, is subject to excess profits duty. 


THE REVENUE FROM SHIPS’ SUBSIDIES. 


In view of the fact that our business is still 
being conducted under exceptionally unfavour- 
able conditions, I think you will agree with me 
that we have every reason to be satisfied with 
these figures. (Hear, hear.) I said “ exception- 
ally unfavourable conditions ” ; by that I mean 
that practically the whole of our profits are 
derived from ships’ subsidies, for there is practi- 
cally nothing doing at the present moment in 
commercialor privatetelegrams at sea. Normally 
we derive а very substantial revenue from 
these telegrams, and when we return to peace 
conditions we shall, no doubt, see a very 
substantial increase in our receipts derived 
from this source. Not only has the number of 
ship telegraph stations been immensely aug- 
mented during the war, but there has been also 
a large addition to the coast stations, which will 


give far greater facilities for communication: 


with the land than obtained prior to the out- 
break of hostilities. Further, we are making 
very considerable losses in consequence of the 
submarine warfare, all of which, as I have said 
before, we are debiting to profit and loss 
account. It is to be hoped that these losses will 
cease and that we shall see additional revenue 
in consequence. 

Here I should tell you that in past years it 
has always-been our custom to insure against 
the risk of losses at sea, but the premiums having 
become so very high owing to the submarine 
warfare, we determined, after careful considera- 
tion, to take the risk ourselves, and it will 
interest you, no doubt, to know that during the 
year under review, notwithstanding the severity 
of the submarine warfare, we saved under the 
war risk insurance the sum of £1,174 and in 
marine risk £451, or a total of £1,600, as a 
result of taking ourselves the riskinstead of pay- 
ing the high rate of insurance premiums asked. 
We feel that we are justified, having regard to 
the sound development of our business, in re- 
commending to you the payment of an increased 
dividend, which we feel confident of being able 
at least to maintain, notwithstanding the 
necessity for increasing the capital. 


INCREASED NUMBER OF PUBLIC TELEGRAPH 
STATIONS ON THE HIGH SEAS. 

We informed you in our report that the 
number of public telegraph stations owned and 
worked by the Company on the high seas 
increased from 1,008 at the end of December, 
1915, to 1,472 at the end of December, 1916. 
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You will be able to appreciate the considerable 
capital expenditure which we are called upon to 
make when I tell you that, up to June 3oth this 
year, we have already fitted 5y5 additional 
ships. This brings the total number cf ships 
instalied, after deducting losses, to 1,055, which 
is by far the biggest rate of increase in the 
history of tbe Company. Our orders in hand, 
too, are verv considerable indeed, and we 
contemplate their being verv largely augmented 
in the near future; for this provision must be 
made. 

There is one further figure which it will 
interest you to know, and that is that our 
subsidies alonc, at June 3oth, had increased to 
the sum of £451,713 per annum. When you 
compare this figure with the sum of 
£24,445 бэ. 6d., which were the total receipts 
for the year 1909—the year beforc I joined the 
Company—you wil appreciate the rapid 
growth of our business and the necessity of our 
summoning an extraordinary general meeting 
to ask you to approve of the Company's capital 
being increased by the creation of 250,000 new 
shares. Subject to that resolution being passed 
and in due course confirmed, Treasury authority 
will be asked for an issue. Shareholders may 
rely that, when that time comes, their interests 
will be carefully considered. 


ADDITIONAL DIRECTORS APPOINTED. 

This leads me to refer to the very valuable 
assistance and the loyal support which I have 
always received from Mr. Allen and Mr. Brad- 
field from the moment I assumed the managing 
direction of the Company in January, 1910. 
Many of you who have been shareholders from 
the outset will know that both Mr. Allen and 
Mr. Bradfield have been connected with the 
Company since its formation, and there is 
nobody better acquainted with its affairs than 
they are. In my view, no man should be indis- 
pensable, particularly in a business of this 
magnitude. It has, therefore, always been my 
custom to confer with Mr. Allen and Mr. Brad- 
field upon all matters of importance affecting 
your interests, but it was nevertheless to my 
mind impossible that these gentlemen should 
be able at any moment, in case of need, 
efficiently to carry on the business without me 
unless they were conversant with all that 
transpired at the meetings of the Board. I 
also deemed it necessary for them not only to 
be present at the meetings of the Board, but 
to be thoroughly conversant with the policy of 
the directors in all respects, and to be able to 
discuss that policy, and give the benefit of their 
advice, irrespective of the positions which they 
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otherwise hold in the Company, іп the same 
position and with the same authority as the 
rest of the directors. I am fully convinced that 
the shareholders will applaud the election of 
these two gentlemen to the Board. (Cheers.) 
I need not, perhaps, add that I am confident 
that the position of the Company is materially 
improved thereby. The work generally has 
developed to such a degree that it has been 
necessary to obtain additional assistance, and 
Mr. Maurice Bramston, who has been for some 
years associated with another of our companies, 
has been offered, and has accepted, a scat on 
the Board of this Company. I am confident 
that we shall derive considerable assistance 
from the sound judgment and experience of 
our new colleague. (Hear, hear.) 


HEAVY WORK OF THE STAFF. 


Before formally moving the resolution, I 
must refer to the immense amount of heavy 
and responsible work which has fallen upon our 
staff. They have been untiring in their efforts, 
working continuously, day after day, very long 
hours with hardly a day's holiday. Every 
member of the staff has given of his best most 
willingly, and although it has not been their 
privileze to take part in the defence of the 
country in the field, the services which they 
have rendered to the country have not been 
surpassed by those who could be spared to join 
the Army. 


GALLANTRY OF THE OPERATORS AT SEA. 


We must also not forget to express our great 
appreciation and profound admiration for our 
operators at sea. (Hear, hear.) It will interest 
you, gentlemen, to know that to June 16th we 
had some 3,347 operators and students. Of 
those to that date some 333 had been saved from 
vessels sunk, 45 were drowned, 29 had been 
injured, 1 killed, and 19 have been taken 
prisoners of war. Notwithstanding the great 
increase of risk and danger in the services which 
they perform, in no single instance has any one 
of them murmured, and in no case has any one 
failed in the critical moment to do a full and 
heroic duty. (Cheers.) The experiences of many 
of them would make thrilling stories, but all we 
hear from the men themselves is, ''Ship 
torpedoed, all effects lost, awaiting instructions,” 
and the information we obtain of the mag- 
nificent manner in which they have behaved 
comes from the shipping companies, the officers 
of the ship, or from other sources, but never 
from the men. (Cheers.) 

It will interest you, perhaps, to hear some 
few of the reports which from time to time have 


COMPANY NOTICES 


361 


reached us. In one case an officer of the ship 
informed us that after the torpedo struck the 
ship the operator went along to the captain to 
obtain instructions and the position of the ship. 
He was given the position, and told by the 
captain that he had better not go to the 
wireless cabin, as it was too dangerous, and 
that the crew were leaving in the boats. 
Notwithstanding this, the operator returned to 
his cabin, called for assistance, gave the 
position of the ship, and received a reply. This 
resulted in the survivors being picked up at 
8 o'clock the following morning, the disaster 
having occurred at r1 o'clock the night before. 
(Cheers.) Another instance was that of an 
operator who, after a torpedo had struck the 
ship, and while the crew were leaving, remained 
at his post and sent out the signals of distress. 
The ship foundered in four minutes, and the 
operator went down with her. The following is 
a report we received in another instance. The 
operator himself wrote: ‘‘ I met with no injury 
except a few bruises, and am fceling pretty fair, 
considering it is the second time within two 
months that I have been torpedoed. Should 
like to draw attention to the kindness of the 
captain, who on getting into the boat was told 
that I was still in the cabin, and, although the 
ship was half under water and sinking fast, he 
came back and took me off." (‘‘ Bravo!" and 
cheers.) 

Iam afraid that I must not go on or I should 
Кеср vou here for hours giving similar accounts 
of the fine indomitable pluck of these young 
men. There is, however, one more case which 
I must mention, and that is the case of an 
operator who has been torpedoed three times 
within three months Оп each occasion he 
stood to his post unflinchingly, and I am glad 
to say was eventually saved without suffering 
any apparent ill-effect. He was quite prepared 
to be ordered to his next ship. We have, 
however, come to the conclusion that if his 
nerves have not suffered perhaps they ought to 
have done so—(laughter)—and we have decided 
therefore to give him a post on shore. (Hear, 
hear.) When this war is over, no doubt a book 
will be written upon the experiences of wireless 
operators. It will certainly be a most interest- 
ing book, and will add to the very high respect 
and admiration which we all have for those who 
follow that occupation. (Cheers) I will not 
kcep you longer, gentlemen, but will formally 
move '' That the report of the directors sub- 
mitted, together with the annexed statement 
of the Company's accounts to December 31st, 
1916, duly audited, be received, approved, and 
adopted."  (Checrs.) 


uestions & о Answers 


NoTE.—T his section of the magazine ts placed 
al the disposal of all readers who wish to receive 
advice and information on matlers pertaining 
to both the technical and non-technical sides of 
wireless telegraphy. There ave no coupons to 
fill in and no fees of any kind. At the same 
time readers would greatly facilitate the work of 
our experts if thev would comply with the 
following rules * (т) Questions should be num- 
bered and written on one side of the paper only, 
and should not exceed four in number. (2) 
Replies should not be expected in the issue 
immediately following the receipt of queries, as 
in the present times of difficulty magazines have 
to go to press much earlier than formerly. (3) 
Queries should be as clear and concise as 
possible. (4) Before sending in their questions 
veaders ave advised to search recent numbers to 
see whether the same queries have not been dealt 
with before. This will save us needless dupli- 
cation of answers. (5) The Editor cannot 
undertake іо reply to queries by post, even when 
these are accompanied by а stamped addressed 
envelope. 


H. I.. (Bradford).—(1) Yes, the holder of a 
third-class or temporary certificate can sit 
for an examination for a first-class certificate 
when in port. (2) Yes, if he is appointed to 
the staff he is paid the usual rate. 


—— 


Н. М.Н. (Hartford) tells us that he has 
recently made a few experiments with gas 
carbons, chiefly with bichromate batteries, апа 
finds that the internal resistance is reduced 
and polarisation retarded by immersing the 
carbon plates in melted paraffin wax for three 
minutes. He has also undertaken six tests, 
and submits to us several curves showing the 
results obtained. From these it would appear 
that the wax carbons give the effect he claims, 
althoughin the absence of details 1% is impos- 
sible to say whether this is a genuine cfiect 
or due to faulty observation. It is certainly 
very difficult to understand why the internal 
resistance of the cell should be reduced by the 
wax, which is one of the best insulating 
materials known. Perhaps some of our readers 
can give us a little information on the subject. 
We shall be only too pleased to forward a copy 
of our correspondent’s letter, together with 
the curves, to anyone who would hke to go into 
the matter. 


J. P. D. (Ardrossan).—Thank you for your 
correcting note. 


H. $. (Durham) and one or two other 
correspondents send us queries which will be 
answered as soon as they forward their names 
and addresses. We take this opportunity of 
reminding readers that we cannot answer 
questions from anonymous correspondents. 
All letters must bear the full name and address 
of the sender, which are required for reference 
purposes. All queries are answered either 
under the initials of the correspondents, or 
under a nom-de-plume if one is sent. 


S. L. P. (London) asks: (1) What are the 
principal qualifications required to become a 
wireless engineer ? (2) If it is necessary to 
have previous workshop experience, and to 
have served an apprenticeship with a firm of 
electrical engineers, and (3) what text-books 
on engincering mathematics and electricity 
we would recommend ? 


Answers.—(1) and (2) Applicants for posi- 
tions on the wireless engineering staff of the 
Marconi Companv must have been trained as 
engineers, by serving an apprenticeship in 
engineering, and by having passed with credit 
through the engineering courses of a recognised 
technical college. They must also be phvsically 
fit and able to pass the company's doctor, 
willing to serve in any part of the world, and 
their general education must be such as to make 
them suitable for the work which they have to 
undertake. (3) We cannot undertake to recom- 
mend any particular books on engineering 
mathematics and electrical engineering gener- 
ally. We would recommend our correspondent 
to make his choice from the numerous books оп 
these subjects which have been reviewed in the 
Library Table section of cur magazine. 


Е. А. (Manchester).—(1) Applications for 
employment on (һе manne operating staff of 
the Marconi Co. should be addressed to the 
Traffic Manager, Marconi International Marine 
Communication Co., Ltd., Marconi House, 
Strand, W.C.2 (2) The age limit is 25. (3) 
Lameness will debar а man from this employ- 
ment. 


Н. W. J. (Accrington).— The following is the 
standard uniform for the Marconi operator: 
Double-breasted coat with no flaps to 
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pockets (pocket on left breast, two pockets 
at side and ticket pocket inside), four button 
front, slits at side (not back), gold lace on 
sleeves (single wave for junior and double 
wave for senior) ; vest with no collar and six- 
button front; trousers as usual, but not 
turned up at bottom ; cap of naval regulation 
pattern with mohair band апа Marconi 
badge; great coats as worn by Royal Navy 
with Marconi buttons ; mess coat as worn by 
Royal Navy with Marconi buttons; patrol 
coat with two pleated pockets om breast, two 
plain pockets at side, no slit at side, and stand- 
up collar; the mess coat is not always neces- 
sary, and is only worn on certain passenger 
liners. It is advisable to carry as large a 
supply as possible of clean linen, underclothing, 
etc., as frequently an operator is required to 
sail on a long voyage where very few facilities 
exist for washing. Hints on uniform and 


clothing are given in the Wireless Diary and 
Note-book. 


Е. M. (Burgess Hill).—A weak heart would 
.debar you from entering the service of the 
Marconi Company as a wireless operator, as 
you would not be able to pass the company's 
doctor. The code used in wireless is the 
ordinary Morse or Continental code. 


——— 


“ SINCERE READER," who lives at Plumstead 
Common. is anxious to hear and know whether 
any reader or readers in this district would 
care to meet him for the purpose of studying 
wireless together. We shall be only too 
pleased to place our readers in communication 
with ''Sincere Reader" if they will com- 
municate with us. | 


“ DISABLED ” (Liverpool).—(1) The length of 
time for a full course in wireless telegraphy— 
i.e., a course which will enable the student 
to study for the Postmaster-General’s Examina- 
tion—should not take longer than six months 
if evening classes are attended as well as day 
classes. This is, of course, on the assumption 
that the student starts with по previous 
knowledge either of telegraphy or wireless. 
The fees depend upon the particular college 
at which one attends. At the present time 
the Marconi Company is prepared to provide 
free training to approved candidates (see our 
advertising pages). (2) A wireless operator 
іп the Marconi Company commences at £1 per 
weck, with an additional 5s. as soon as he 
takes charge of a ship’s installation. Increases 
are given at the rate of 2s. 6d. per annum up 
to 305., after which the salary advances at the 
rate of 55. per annum to a maximum of £2 155. 
The additional 5s. “charge money” is only 
paid to those operators whose salary does not 
exceed 30s. per week. (3) Vacancies in the ranks 
of inspectors, instructors, etc., are filled from 
the operating staff, and an intelligent man 
who attends to his duties and extends his 
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knowledge by study and observation stands а 
good chance of receiving one of these appoint- 
ments after he has served some while at sea. . 


“ CONSTANT READER” (Nottingham), asks 
the manner in which a message is received in an 
airship or aeroplane—i.e., how the acrial and 
earth connection are arranged, and the manner 
in which this latter is made. (2) The method 
used to get various wave-lenths. (3) Whether 
it is possible to actuate various solenoid coils 
by various wave-lengths. 


Answer:.—(1) There is no ‘earth con- 
nection" in aeroplane and airship wireless. 
The aerial consists usually of a trailing wire, 
the usnal earth connection being replaced by 
what is known as the “ balancing capacity." 
In this way the radiating and receiving system 
somewhat resembles the original Hertzian 
oscillator, which was not in any way connected 
with the earth. Тһе apparatus used on an 
aeroplane or an airship does not differ in 
principle from that used on land or ship sets, 
although naturallv it is made as light and com- 
pact as possible. In view of the fact that 
modern aeroplane and airship wireless has been 
developed since the outbreak of war, we are 
unable to give any details of apparatus. 
(2) Adjustments for various wave-lengths 
both for transmission and reception on an 
aeroplane or airship is carried out by the same 
method as on an ordinary wireless installation. 
(3) We do not quite understand what our 
correspondent wishes to know. With modern 
amplitying apparatus, it is possible to magnify 
the receive signals to such an extent that they 
will actuate relays carrving comparatively 
heavy current, and these relays may be made 
to bnng into circuit various other pieces of 
apparatus such as solenoid coils. 


“ OBELISK" (Manchester).—(1) Whether or 
not a wireless operator can take a camera on 
board ship with him depends on circumstances. 
At present, wbile the war is on, one would not 
be allowed to bein possession of a camera in 
the neighbourhood of any docks in this country, 
and, of course, under the Defence of the 
Кеа! т Act it is an offence to take photographs 
in a large number of localities. (2) You can- 
not carry a revolver and ammunition without 
a licence. Personally, if we found a new 
wireless operator coming on board armed to 
the teeth in this way, we should, to sav the 
least, be filled with mild wonder. (3) This 
question is dealt with in the answer to Н. W. J. 
(Accrington). (4) Conditions of employment 
for wireless operators are obtainable on appli- 
cation to the Traffic Manager, Marconi Inter- 


national Marine Communication Companv, 
Limited, Marconi House, Strand, London, 
W.C. 2. 

J. К. (H.M.T. ).—1& is, of course, 


difficult without knowing all the circumstances 
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to advise you what steps to take. Why not 
enquire of your Senior Officer if there are any 
prospects of a commission in the R.N.A.S. if 
this appeals to you? With your qualifica- 
tions you should be able to do very well in the 
wireless branch of this service. 


—— ee 


L. M. 2 (Belgian Army in the Field).—The 
first of the two circuits is obviously the simpler, 
and we do not think that the second would 
give any better results in practice. 


J. К. (Sheffield)—The effect which you 
describe is most probably due to the proximity 
of a high-power continuous wave transmitter. 
At the present time, for reasons which will be 
obvious to you, we cannot discuss any matters 
relating to the position of such stations, 
neither do we think it advisable to publish 
your letter. Nevertheless we are very іп- 
terested in it, and we hope that you will realise 
that nothing but the war prevents its publica- 
tion. 


С. Е. 5. (Nottingham).—You cannot do 
better than to carry on as you are going at 
present, and, if you carefully study parts one 
and two of the book in question, you should 
be splendidly equipped with theoretical know- 
ledge when you join up. Promotion in the 
Service depends entirely upon yourself, and 
you may be sure that merit will be recognised. 
Carry out the work which is allotted to you 
to the best of your ability and you will be sure 
to do well. 


H. H. (Gloucester) does not give his full 
name and address, and therefore his queries 
cannot be answered. 


W. Г. Н. (Birmingham).—Apply to the 
Chief Engineer, Marconi’s Wireless Telegraph 
Company, Ltd. Marconi House, Strand, 
London, W.C.2, for conditions of employment 
of wireless engineers and a list of approved 
technical institutions. 


А. №. C. (Bowdon).—Unless the holder 
obtains employment in the Mercantile Marine 
withintwo months of its issue, the Postmaster- 
General's certificate (whether first, second or 
third class) ceases to entitle the holder to 
exemption from military service. Third class 
certificates will undoubtedly be withdrawn as 
scon às circumstances permit, as they are only 
of a temporary nature, Іп reply to your last 
question, if a man enters the Army or Navy 
he dces not lose his certificate. 
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А. Y. E. (New Cleethorpes).—In our October 
1916 issue we published an article on Wireless 
in the Navy, which we think will give you all 
the information you require. 


Queries from '' Sparks " and F.T.H. (H.M.S. 
) are held over until next month, in order 
that they may be fully dealt with. 


Share Market Report. 


LoNpow, July 10th, 1917. 


BusiNESS in the Share Market has been 
very active during the past month. 

The issue of the report of the Marconi 
International Marine Communication Co., I.td., 
created a steady demand {ог the shares of all 
the Marconi Issues. Рисезаге well maintained 
as we go to press : Marconi Ordinary, £3 6s. 3d. ; 
Marconi Preference, {2 135. 9d.; Marconi 
International Marine, {2 8s. od. ; American 
Marconi, 16s. 3d. ; Canadian Marconi, 115.; 
Spanish and General Wireless Trust, 9s. 6d. 


• 


THIS MAGAZINE САМ BE SENT 
FREE TO OUR TROOPS ABROAD BY 
LEAVING IT AT A POST OFFICE. 


PARTMENTS, special terms to Marconi Students only, 

15 minutes by tube to '" The Strand," good table, er- 
cellent references, 16/6 per week inclusive. MRS. BARRY 
YORKE, 22 Hogarth Road, Earl's Court, London, S.W. 


HE YEAR-BOOK OF WIRELESS TELEGRAPHY 
& TELEPHONY.—We have had the opportunity of 
күш a few copies of earlier issues and can offer them as 
ollows— 
1914 edition, 12 copies only, 3/- post free United Kingdom 
4/- Abroad. 
1915 edition, 4/- United Kingdom; 5/- Abroad. 
Тнк Wirecess Press, Гто.. Marconi House, Strand. 
London, W.C. . 


PECIMEN COPIES. — We shall be pleased to send 

entirely free of charge а few specimen copies of Тик 
WIRELESS WOoRLD to the friend of any reader likely to be 
interested in the magazine.—Send a postcard to Sales 
Manager, THE WiRELkSS WoRLD, Marconi House, W.C 


The simplest method of obtaining " THE 
WIRELESS WORLD" —— ——— Place а 
standing order with your newsagent 


Radiotelegraphy 
in India 


- Wireless Circuit 
5 . Design 


Гы ' ars 1 
k ? Få » ч < 
ee Prg ^ Gi dies ae 


LT. e | 


qe ir pet Е ыланы i 


hou. саи" 


POE у eC | 


Т» 11 - 


ii THE WIRELESS WORLD -—Advertisements ЕРТ. 


SULLIVAN INSTRUMENTS 


Sullivan “ Universal" Galvanometers and Shunts for Land and Sea Use. 
SULLIVAN TELEPHONE RECEIVERS. 


Fast Speed Wheatstone Automatic Transmitte:s and Receivers, guaran- 
teed at 400 words per minute, and Wheatstone Apparatus generally. 
Precision and Standard Measuring Equipments for D.C. and A.C. (high 
frequency) determinations, Condensers of Low Power Factor, etc. 


Н. W. SULLIV AN WINCHESTER HOUSE, LONDON, E.C., ENGLAND. 


Works: LIVERPOOL HOUSE, MIDDLESEX ST., LONDON, Е.С. 


Telegrams ; '* Deadbeat, London.”’ Telephone} е 2 и Wall, 


e M енен Coreas Н.С. Copper Wire, Resistance Wires, Fuse Wire. Е C 1 
inding Wires, Charcoal [ron Core Wire, Asbestos on «We ** 
d, London, 
17 


Covered Wire. 


rkenwell Roa 13259 Central. 


& 79, Cle 
N “ , ras ablished 
| ( SO; g Fy aih, London = Braided 
p. H. OR MISTON. and Twisted Wires, Bare 
Cepper Strand & Flexibles of any Construction, Wire 


J ORMISTON & 
( Ropes & Cords, down te the finest sizes, in Galvanized Steel. Phosphor Вгопте ес. 


s 
(Р. 


NORMAN, SMEE & DODWELL 


MANUFACTURERS ОЕ HIGH-CLASS VARNISHES for Coach 
Builders and Decorators, Railway Carriage and Locomotive Builders, and 
Ship Builders. Special Insulating Varnishes for Electrical Purposes 


Offices and Factory: MILES LANE, MITCHAM, SURREY. 


Prepare for the Trade Boom after the War! 


There is sure to be a great demand for those who can speak, write and understand 


FRENCH, RUSSIAN, 


SPANISH, wen GERMAN 


Hugo's 1917 Self-Tuition System is entirely different from anything ever attempted in Language Teaching. 

Hugo's 1917 Self-Tuition System enables you, even if vou do not know one single word of French, to begin from 
the very outset to form hundreds of conversational sentences, as used by natives. This is possible only by the aid 
of Hugo's Practice Tables and Vocabularies. You will not only be able to write the sentences ; you can pronounce 
them correctly by Hugo's Imitated Pronunciation. 


HUGO’S 1917 Self-Tuition Course. Ву Post 
2 | э eue XI, 


For this 30s. you receive: Fifty Self-Tuition Lesson Booklets sent post free, weekly, as well as Hugo's Unique 
Practice Tables and Vocabularies. These alone are worth the 30s. In addition you receive Hugo's up-to-date text 


books, selling price of the French, 12s. 6d. These are the best books ever written for quickly acquiring Reading, 
Writing, Conversation, and Commercial Correspondence. Also six Class or Private Lessons, oral or postal. 


For Prospectus apply to 33 Gracechurch St., Е.С. Specimen Booklet sent free if ` Wireless World '" mentioned 


HUGO'S CONVERSATIONAL CLASSES. 


FRENCH. RUSSIAN, ITALIAN. or SPANISH Taught in 24 Lessons. Evening—French, 1s. per week. 
Day or Evening.—Special Classes, limited to 5 members, French. Spanish, or Italian, 15. 6d. per week. 
Russian, 16. 94. per week. Private Lessons from 3s. an hour. 


NATIVE TEACHERS BOOKS INCLUDED FEES PAYABLE QUARTERLY 


HUGO’S LANGUAGE INSTITUTE (Established more than 40 Years) 


64-66 Oxford St., W. . 33 Gracechurch St, Е.С. 3. 205 Earl's Court Rd., S.W.5. 


Please mention " Tho Wireless World" when writing to Advertisers 


| 
| 
| 
| 


Ge 
WIRELESS 
"WORLD 


VolumeiV. Мо. 54. SEPTEMBER, 1917. 


Wireless on the Indian Coast 


Some Personal Observations and Experiences 


By T. J. CHAPMAN 


ALTHOUGH we wireless operators occupy to some extent a detached position on 
board ; nevertheless, as time goes on we grow into synipathetic touch with the steam- 
ship company upon whose vessel we are serving. The photograph of my steamer 
(on page 366) with its black funnel striped in white, and its white burgee flag with 
red diagonal, speaks for itself as to what steamship line I am serving—at all events, 
to anyone acquainted with the Far Eastern trade. The British India Steam 
Navigation Company, whose vessels form the means by which the various 
coastal ports of British India, Burma, Java, etc., are connected together, has per- 
formed yeoman service for the Government in the course of the present war, by the 
loan of their vessels for the purposes of troop transport and for patrol work. At 
the outbreak of war there were about one hundred and forty '' В.Г.” vessels engaged 
on this coastal trade ; and, as their passenger steamers were specially designed for 
this work, carrying in normal times anything from one to three thousand natives, 
besides first- and second-saloon passengers, it will easily be understood that they 
were able to afford material aid to the military authorities. 
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A ‘BRITISH INDIA’ 


It was in т9т2 that the owners decided to equip their vessels with Marconi 
wireless apparatus, and Mr. J. Pringle was sent to Calcutta in order to super- 
intend the arrangements then made. In consequence of the fact that the coastal 
vessels of the company, in the ordinary way, never see European waters, the operating 
staff engaged for service thereon were sent out to India and engaged on foreign service 
for a specified period. The Marconi Company followed their usual practice of keeping 
in close touch with their operating employees, and therefore opened a depot and office 
in Calcutta. From this office Mr. Pringle continues to direct the work of the company's 
staff at work on the Indian coast, as well as those operating on the various other 
steamship lines calling at Calcutta. Extension came very speedily. The experience 
acquired by fitting the larger vessels with wireless installations soon indicated to the 
steamship company the advisability of bestowing the same boon on the rest of their 
fleet. This extension entailed the employment of a much larger number of wireless 
operators to work exclusively in Indian waters. In consequence, the Marconi 
Company found it no longer sufficient to have an office on the eastern side of the 
Empire ; and they opened a new establishment in Bombay to deal with the business 
requirements of the western coast. 

So far as the British Indian Empire is concerned, radiotelegraphy is controlled 
by the Director-General of Posts and Telegraphs, whose department is responsible 
for the administration of no fewer than nineteen important stations. Some of these 
are utilised in connection with the network of the General Land Telegraphic Service 
of India. Thus, for instance, we have the installation at Victoria Point in the 
southern part of Lower Burma, about half-way between Bangkok and Singora, 
maintaining continuous touch with India, and linking up with the inland telegraph 
service. It thus connects with the vast systems of communication which radiate 
in every direction all over the habitable world, whilst the station on Diamond Island, 
at the mouths of the Irawadi, not far from Rangoon, exercises similar functions. The 
Andaman Islands and their immediate neighbourhood are served by the Port Blair 
station. Perhaps the most important installations, from the point of view of shipping, 
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are those of Bombay, Calcutta, Madras and Rangoon. Messages from the first-named 
port, the wireless centre for the western Indian coast, are often picked up before the 
vessel loses touch with Colombo. After the same fashion the stations of Calcutta and 
Madras furnish media of communication to vessels navigating the eastern coast, 
whilst in Lower Burma, still further east, Rangoon takes up the tale. 

It will be seen, from what I have said, that there is quite a colony of wireless 
operators stationed in this comparatively quiet backwater of Indian life—"' quiet "' 
only by way of contrast and in view of its far removal from London and the other 
great business centres of the West ; full enough, however, of activities of its own. 
Here we all live, working out our destiny round and about the Indian Ocean, quite 
possibly overlooked and half-forgotten by our сопігегез on the bustling Atlantic 
routes. Exiles though we be, we are on the whole happy in our banishment ; for— 
although the climate of India is trying to European physique—those of us who spend 


the greater part of our time at sea get all the benefit of the cool breezes (which blow 


pretty regularly throughout the greater part of the year), and thus escape the deadly 
heat of the Indian plains. The seas round this great Continental Peninsula during 
eight months of the year present a wonderfully smooth surface, iridescent with 
gorgeous colour schemes, which make an irresistible appeal to the eye, and recall 


The Indian Ocean sets an' 
smiles 
So soft, so bright, so 
bloomin' blue ; 
There aren't no waves -for 
miles and miles 
Except the jiggle from 
the screw. 


To the man who can 
acclimatise himself, India pre- 
sents a full banquet of sights 
and sensations, the like of 
which can be experienced 
nowhere else in the world. 
Іп what other part of the 
habitable globe can we see such 
a feast of colour as India has 
to offer both with respect to 
the costumes of its inhabitants 
and the exotic luxuriance of 
its flowers and foliage ? The 
attitude towards life, and the 
daily customs of the people, 
both in their religious and 
secular aspects, have afforded 
life-studies to many savants ; 
and the ordinary individual, вле nr e 
who merely makes an amateur- BY THE ENTRANCE GATE TO HYDERABAD. 
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A HINDU RITE. 
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ish study of human nature in an 


unfamiliar milieu, can find within the 
limited scope of his observation abun- 
dant food for thought. The view which 
appears on page 367, representing the 
entrance gate to the famous old city 
of Hyderabad, will furnish a very fair 
indication of the way in which the 
streets of the various cities present, 
each in its own peculiar fashion, a 
strange medley of unfamiliar person- 
alities, costumes and buildings. 

The two main divisions into which 
the natives of India most naturally fall 
are based on their religious creeds: 
Hinduism and Mohammedanism. Both 


forms of faith own disciples. Бу the 


myriad, a fact which our two pictures 
of their respective great religious 
festivals admirably attest. On the 
one hand, we have the crowded scenes 
which may be witnessed at the bathing 


ghat of the Hoogly River, Calcutta, on the occasion of {һе annual;bathing festival 


of the Hindoos. On the other hand, we 
have its rival as far as the Mohamme- 
dans are concerned : the vast assemblage 
of worshippers, who meet during the 


sacred festivals of Islam at the Jama 


Masjid at Delhi. 

It has been computed that the 
Hindoo, or Brahmanic, faith satisfies 
the religious aspirations of no fewer 
than two hundred and eight millions 
of souls. This vast community is 
divided into a large variety of castes, 
the higher of which are mainly Aryan, 
whilst the lower are of mixed origin, 
partly Aryan and partly Dravidian or 
aboriginal. The rigidity of their castes 
is still maintained, and we find, included 
under this main division, a large varietv 
of religious sects, differing not only in 
nationality and blood, but in customs 
and dress. Their languages may be 
counted by the score. 

The abundance of temples and 
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THE , FOLIAGE IN THE BACKGROUND. 


OF THE CALCUTTA STATION APPEAR ABOVE 


TYPICAL INDIAN RIVER SCENERY. 
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shrines encountered everywhere can easily be understood in view of these vast 
statistics. Тһе deities and saints honoured in these quaint buildings are countless— 
almost as the sand of the seashore. Their architecture, and the ceremonies 
performed under the shadow of their walls, will amply repay any inquiring mind 
for all the time he may be able to spend upon their investigation. In quaint 
contrast to the primitive ceremonial-bathing in the sacred river Ganges, which 
forms the subject of the illustration on page 368, I may refer ту readers to 
the photograph which is reproduced on page 369. It represents a typical Indian 
river scene, with the wireless masts of the Calcutta station peeping above the trees 
in the background. This bustling and important city, standing as it does on the 
banks of the Hoogly, a tributary of the sacred Ganges, witnesses no end of interesting 
sights during the period of the various pujas or native festivals. The most important 
of these occurs about October, and is known as the Durga Puja—that is to say, the 
festival of the Goddess Durga. This divinity forms the female counterpart of the 
male God Shiva, and is figured as a malignant creature, delighting in blood. The 
period of the festival is intended to commemorate her journey to her father, who 
bears the name of Himalaya, and who has bestowed his own patronymic upon the 
mountains in Northern India. This puja lasts about four days and starts with a 
fast. In each house is erected a small shrine containing an image of the goddess, 
although in some cases the whole family join together and construct a large sanctuary 
in the house of the headof the family. In front of these shrines the worshippers repeat 
their prayers, and present offerings of flowers, rice, and other foodstuffs. On the 
fourth day processions wend their way to the bank of the Ganges, where the shrines 
are cast into the water, being by this action considered as consigned to the care of 
the Holy Mother River, who is thereby induced to take cognisance of the needs and 
aspirations of the family worshippers. 

From the Westerner's point of view, Calcutta in peace-time constitutes one of 
the busiest ports in the Far East ; and—despite the fact that a number of steamers 
have been taken over by the Government for transport and patrol duty—it is still, 
even in the midst of this great world war, an emporium of vast activities. Jute 
forms one of its largest staple exports, and much of the material despatched from this 
Indian trade centre plays an important part in Western warfare by its utilisation 
in the manufacture of sandbags. Besides the great shipping “ organisation," on one 
of whose steamers I am serving, a number of other regular steamship companigs use 
the port, notable amongst them being the P. & O., Ellerman, Harrison, Anchor- 
Brocklebank, Bucknall, Clan, and Andrew Weir lines. One of the advantages, 
from an operator's point of view, of emplovment with the British. India S.N. 
Company lies in the fact that, owing to their many widely divergent services, one's 
life does not lack abundant opportunities for changes of scene and varieties of 
climate. 

Like many another wireless man on foreign service, I have found much interest 
in the articles published in THE WIRELESS WoRLD on the subject of “ Pastimes for 
Operators." Few of us go through life without a hobby of some sort or another, 
and many of our men on the Indian coastal steamers have taken up the seductive 
pursuit of amateur photography— probably one of the most delightful pastimes ап 
operator can make his own, The whole of the vast quarter of the globe, known 
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E ES | the camera, and the atmosphere 
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NISI them upon film or plate. The 
© | wireless operator is usually free 

2 J. = | whilst his ship is in port, so 
hr > gc that he has ample opportunity 
(е, Бес ME of gathering pictorial mementos 
| [with which to brighten and 
8:0 1 illustrate his letters home. 
The attractions afforded by 

India, from this point of view, 
must be seen to be аррге- 
ciated, and photographs help 
more than anything else to bring 
Rao the charm of “local colour” - 
Photo: "Central News." — before ''those at home." The 
S ЖАРАР SEES SORTER: present writer can speak whole- 


heartedly about the fascination it exercises over one who has felt, in ever so small 
a degree, the significance of that well-worn phrase '' the Call of the East." | 
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Wireless Detective Ship 


IN consequence of the number of wireless amateurs who swarm all over the 
States, most of them young, and many of them with all the “ irresponsibility "' 
which attaches to youth, it appears to have been found necessary to maintain a 
detective vessel specially equipped with a wireless device designed to locate the 
position of youthful hoaxers. Similar means are being employed both on sea and 
land to track down the chain of secret wireless installations, which are endeavouring 
to supply Germany with news by busily “ relaying ” information from one to 
another until ultimately a long-distance station is reached outside the jurisdiction 
of the United States, whence the information may be transmitted to the enemy. 
One of the recent discoveries due to this up-to-date detective machinery is a sur- 
reptitious plant near the Connecticut naval base. Our American Allies were 
astonished on a recent occasion at the accuracy of the information upon which the 
enemy submarines are able to rely, and are taking active steps in consequence. 

Readers of THE WIRELESS Wor tp will be familiar with the difficulties with 
which the American authorities were faced owing to German spying and intrigues 
even in the days of “ friendship " and neutrality. . What the outbreak of war has 
effected is probably the bringing to light of a large number of these plots and secret 
manoeuvres, which may even in some cases have been known to, or guessed at, by 
the U.S.A. Secret Service ; but which under former conditions were much harder 
to deal with. | 
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LECTRICITY іп its application to practical 
needs owes much to Mr. A. J. Makower, who, 
born on May gth, 1876, received his scholastic 
training at the University College School in 
Gower Street, and afterwards at the College 
itself, between the years of 1884 and 1895. 
Thence he proceeded to the banks of the Cam, 
and fulfilled his regulation three years’ curricu- 
lum at Trinity College, taking his degree in 
the Mathematical Tripcs of 1808. After 
leaving his Alma Mater he judged it well to “ turn 
the tables " upon our Teutonic rivals and study their 
methods. This idea he preceeded to carry out ; and 
the years which he spent, first in the famous technical 
school of Charlottenburg, under Prof. Slaby, and 
afterwards at the Union Electricitaets Gesellschaft, 
gave him not only a valuable training in electricity, 
but also a most useful insight into German methods. 
After his return to England he joined the Buitish 
Thomson-Houston Company, of Rugby, and worked 
in their alternating current section, especially turn- 
ing his attention in the direction of induction motor 
designing, working and testing. In 1904 he received 
an appointment at the South-Western Polytechnic 
at Chelsea, where he first came into contact with 
Dr. Eccles, a distinguished colleague with whom 
! he has acted on many occasions. Mr. Makower is 
iem head of the Electrical Engineering Department at 
Va) the Polytechnic, and is closely connected with the 
University of London, of which he is a recognised 

teacher, and by which he is employed as examiner 

in electrical engineering. He also acts as Secretary of the 
Board of Studies in Electrical Engineering. Mr. Makower 

has made some notable contributions in the way of papers on 
wireless subjects, frequently in co-operation with Dr. Eccles. 
In conjunction with his brother he conducted a series of electro- 
atmospheric experiments—flying kites on the Derbyshire and Hamp- 
shire Hills—extending over three years. Тһе results of this 
research have appeared in various issues of the Quarterly Journal 
of the Royal Meteorological Society under the title “ Investigation 
of the Electrical State of the Upper Atmosphere." Over and above 
his purely scientific duties, Mr. Makower has devoted much energy 
to the development of an electric-traction firm, Messrs. Mossay & 
Co., of which he is a managing director. Since the war started he 
has been occupied with much valuable work of national importance, 
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Оп the Matter and Elimination 
of Strays 


Ап Investigation under the Auspices of the Dutch East 
Indian Department of Telegraphs 


By CORNELIS J. DE GROOT, Sc.D., E.E., М.Е. 
(Engineer of the Department of Telegraphs, Dutch East Indies) 


Reprinted by Special Permission from the Proceedings of the Institule of Radio Engineers. 


PART I. 
Клого v. CABLE COMMUNICATION IN THE TROPICS. 


CNE of the mest troublesome phenomena met with in connection with long- 
distance radio communication, where the signals are usually faint and of variable 
intensity, is atmospheric disturbances or strays. These interfere seriously with 
radio communication during the summer in temperate climates. Their magnitude 
inereases to an overwhelming extent in the tropics, especially during those seasons 
When the sun attains its maximum altitude. 

In the tropics, and at such times of the year, it is a task of the utmost difficulty 
for a radio engineer to establish and maintain communication. Particularly 
unfavourable under these conditions is the comparison between the cost of upkeep 
and operating reliability for radio communication and submarine cable communication. 

The difficult undertaking of establishing radio communication on a regular basis 
ша tropical climate was voluntarily accepted by the Department of Telegraphs of 
the Dutch East Indies. Though it cannot yet be said that à completely successful 
-elution has been obtained of the problem of substituting the proposed radio service 
for submarine cable communication the incidental investigations have been of much 
interest. Systematic researches have beer carried on, which have resulted in the 
accumulation of a great quantity of valuable material dealing with such radio 
phenomena ав the propagation of electro-magnetic waves and the origin, propagation, 


nature end elimination of strays. 

It is this last information concerning strays which will constitute the main 
subject of this paper. 

It may be à matter of astomi-hment that so unfavourable a region as the tropics 
wes chosen in attempting to substitute radio communication for submarine cables ; 
particularly when one considers that under much more favourable conditiors as to 
stravs and cost of upkeep the problem has not vet been successfully solved. It must 
be odinitted, however, that special circumstances dictated the choice of radio service, 
assuming the feasibility of such communication. 
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These circumstances are the following : 

(а) The East Indian Archipelago consists of a great number of islands separated 
by straits and seas cf encrmous depth, 12,000 feet (3,700 meters) being quite common. 
In this region earthquakes and similar disturbances of the sea bottom are frequent, 
and the coast line rises steeply. 

Such conditions are not favourable for submarine cable work. Repairs are 
very difficult and sometimes impossible at such great depths, and in every case a 
first-class cable repair steamer, with extraordinarily heavy hoisting apparatus, 
would be necessary. Especially is this the case in the much deeper waters of the 
eastern part of the Archipelago. The existing cable steamer does not meet the above 
requirements ; and since the communication was most urgently required, and sir.ce 
the establishing of communication in the eastern part of the Indies would have 
involved the purchasing of a second and larger cable steamer, an extension of the 
cable system was regarded as undesirable. The great extent of the Archipelago, 
this being nearly 3,000 miles (5,000 km.) in length, would have necessitated keeping 
two cable steamers, at least, in commission at all times. The great frequency of 
earthquake and sea disturbances of similar character would have resulted in frequent 
and possibly simultaneous breakdowns of the cable service with the result that the 
widely separated parts of the Archipelago might have been out of communication 
for very long periods of time. 

(b) As an additional advantage radio stations afford the possibility of maintaining 
communication with ships at sea. Though the traffic is not sufficiently extensive 
to justify the erection of radio stations tor this purpose exclusively, especially as 
violent storms and fogs at sea are unknown in this part of the world, it still remains 
an additional advantage of the radio chain as compared to submarine cables. It is 
clear that navigation is facilitated by free communication to ships. 

The advantages of a radio chain as rcgards ship communication are obvious 
from a naval standpoint, and were most readily realised at the beginning of tlie 
present war. It would have been almost impossible fer the small squadron of 
Dutch men-of-war to maintain neutrality as perfectly as it did had all points now 
connected by radio been dependent entirely upon submarine cable service. 

(c) Another reason for embarking in the enterprise of establishing reliable 
radio service in this tropical region was Ше apparent slightness of the risk, at least 
at the inception of the undertaking. The well-known Telefunker. Company of Berlin 
entered into a contract with the Dutch Government to erect the chain of stations 
at a very moderate price and with full guarantee of continuous correspondence at 
the stated speed of twenty-four words per minute during all twenty-four hours of 
the day and every day of the year. Тһе only exception to this guarantee was during 
such times as strays would have reached an intensity which would have become a 
menace to the apparatus and op?rators or such times as those during which an 
ordinary overhead telegraph land line would have been equally crippled. It appeared, 
however, after some years of systematic tests, that the conditions guaranteed in the 
above contract could not possibly be fulfilled, and that even under much less strict 
requirements a radiated energy of some six to eight times as large as that actually 
furnished was necessary to maintain anything like trustworthy communication 
during unfavourable ports of the year. Ву trustworthy communication 15 meant 
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service comparable to that obtained, with normal hand sending on submarine 
cables. 

The Telefunken Company is only partially to be blamed for the poor results 
obtained since, at the time of the original contract, no one had the slightest idea 
as to the difficulties which were encountered in the tropics. Му opinion in tliis 
direction is confirmed by the equally poor results obtained by other radio contractors 
in India at about the same time. 

As a matter of fact during the three most favourable months of the year, which 
corresponds roughly or most nearly with European conditions, the communication 
was entirely in accordance with the agreement. 

At the time the contract was drawn up, the cost of erection, maintenance and 
repair of submarine cables was well known by long vears of experience. Тһе cost 
of erecting radio stations of the proposed magnitude could also be approximated 
closely. In consequence the comparison between radio communication and the 
cables seemed а reasonably favourable one, and competition between them not 
impossible. 

Although the apparent risk was not great, it must be appreciated that this 
enterprise indicated much energy and a broad-minded attitude on tlie part of the 
Dutch Colonial Telegraph Service. In facing the pioneer work the Service undertook 
the first systematic investigation in connection with radio in the tropics. Though 
success was not reached in every directior much valuable material was obtained on 
the basis of which completely successful radio communication could be based in the 
future. In addition, from a scientific point of view, fascinating phenomena were 
encountered ; thus casting much light over the laws goverring the propagation of 
electro-magnetic waves as well as on the nature and elimination of strays. 

All of these advantages more than compensated for the disappointment incidental 
to tbe insufficient communication between the stations as erected ; and, as a matter 
of fact, the stations have more than paid for themselves by the strategic value 
they have been shown to possess during the present war. 

On the other hand the necessity of enlarging these stations so as to radiate six 
to eight times their present energy was entirely unfavourable to the financial com- 
parison instituted between radio and submarine communication and in a direction 
prejudicial to the radio service. Тһе original apparent equality of first cost was 
dependent upon a curious circumstance. Normally, the radio service would have 
been obviously much the less expensive, but a strict clause in the original contract 
required the Government to erect tlie stations on expensive reservations at great 
distances from existing towns with accompanying high rates of transportation for 
materials, the building of new roads, special accommodations and houses for the staff, 
and huge initial expense in connection with the purchase and destruction of trees 
and vegetation on the sites of the stations. It is therefore not astonishing that the 
original calculations comparing radio and cable communications showed substantially 
equality, and that the choice between the two was solely one of convenience. 

Personally, І am convinced that with more up-to-date radio apparatus and 
with freedom in choosing suitable sites independently of the contractor’s wishes, 
radio communication will always be preferable to submarine cable communication 
under certain definite conditions. Such conditions are the following : 
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Wherever the traffic is of such nature as to permit an interruption of com- 
munication at the most of two hours per day (in consequence of thunderstorms and 
entirely excessive strays) the radic service will be preferable. 

For distances of more than 600 miles (1,000 km.) the cost of radio communication 
may, even in the tropics, be easily made less than that of cable service. In addition 
the reliability and speed, as expressed in terms of words handled per day, may be 
made superior to that of normal cable service. Furthermore, radio telegraphy has 
the advantage of communication with ships. 

Investigations which were carried on showed that the requirements of the 
contractors as to station sites were not necessary, and that the stations might easily 
have been erected in much more converient and inexpensive locations, Needless to 
say, the knowledge is of great future use. 

Radio service has great military and political possibilities. It has the grcat 
advantage that repairs are always local іп nature. Spare parts, or even duplicate 
sets, could be kept in every station and skilled engineers or operators provided. 
Under these conditions communication could hardly be interfered with by апу 
ordinary disturbances, being subject only to extremely severe earthquakes, which are 
indeed a source of interruption to any type of communication. 

In this regard, particularly, radio service compares very favourably with the 
submarine cables, for in the latter case tbe breakdowns may cause a cessation of 
communication for several weeks. 


PART II. 
OPERATING CONDITIONS IN THE TROPICS. 


Though the results of the comparison between the two competing systems of 
communication are interesting, the systematic research work concerning the pro- 
pagation of the radiated energy and the nature of strays are more absorbing to the 
scientific worker. 

Of this research work only that portion directly concerned with strays will be 
summarised in this paper. 

As an introduction to the conditions under which observations were carried out, 
a short description of the stations and their geographical location, as well as some 
photographs thereof, are given. In Fig. т is shown а map of the East Indian 
Archipelago on which are indicated clearly the stations under consideration. These 
аге: 

Landangan, 7940” south, 114° east, and situated in the eastern part of the main 
island. From this island as a centre, India is governed and the two other stations 
are merely secondary governmental centres, so that the main object cf this 
communication is in governmental service. 

Oiba, 10° 15' south, 123° 30’ east, and near Timor, one of the secondary centres 
of government. 

Noesanivé, 3? 50’ south, 128° о” east, and situated on the island of Ambon, also 
a secondary centre of government. 

The contractor had agreed to furnish continuous communication between 
Landangan and Oiba, 680 miles (т,090 km.), and from Oiba to Noesanivé, 555 miles 
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FIGURE I. 


(890 km.). The tests, however, were extended so as to include the unguaranteed 
direct communication between Landangan and Noesanivé, 1,010 miles (or 1,620 km.). 

АП three stations were of the same design and output, and differed only slightly 
to conform to local conditions. 

As the design is the well-known commercial Telefunken musical quenched spark 
set, no detailed description will be given here. It is sufficient to ‘note that all the 
stations were of the so-called 5 Т.К. standard type (this being 5 K.W. in the antenna). 
The prime mover wes a 28-h.p. Deutz gasoline engine, starting on compressed air, 
and with belt drive to а ro K.W. 500 cycle generator and exciter. The generator 
fed the closed core 220-to-12,500 volt transformer, which charged a group of Leyden 
jars. These discharged approximately т,000 times per second through an air-cooled 
Wien silver surface, spark gap, composed of 14 gaps connected in series. Since the 
generator system is worked near resonance, a high-pitched note is produced in the 
receiving set. 

The antenna and closed circuits were coupled closely and directly and any one 
of four predetermined waves could be readily radiated. These were a 600-metre 
wave for ship-to-shore work, and 1,200, 1,600 and 2,300-metre waves for long-distance 
work. The r,600-metre wave turned out to be the most desirable for direct com- 
munication between the three main stations, especially during the day-time. At. 
night the 600-metre wave, which was not desirable during the day, was approximately 
as good as the 1,600-metre wave. At night the 1,200-metre wave was slightly better 
than either the 600 ог 1,600-metre waves. From the point of view of simplicity, 
the 1,600-metre wave was practically always used, with the exception of special tests 
intended to determine the relation between the working conditions when using 
different wave lengths. These latter tests showed, however, that the 1,200-metre 
wave length which was most efficiently radiated was superior during the night-time, 
whereas in the day the combined effect of the better radiation at short waves and 
the better propagation of the longer waves resulted in a most efficient wave length, 
which changed with distance as well as with the hour of the дау. On the average 
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tliis optimum wave length was about 1,600 metres for the 800-kilometre (550-milc) 
distance of transmission and from 1,500 to r,9oo metres for the r,090-Kilemetre 
(650-mile) connection. 

The contractor, who was authorised to pick out the wave length at which the 
tests were to take place, decided after preliminary tests with wave lengths up to 3,500 
metres, that the 1,600-metre wave should be the working wave throughout the dav 
and night. 

The 600-metre wave was radiated bv a fan-shaped six-wire antenna in connection 
with an earth of radially spreading galvanised iron wires. The longer waves were 
radiated from a four-wire umbrella or rather (4 X ") shaped antenna in connection 
with a counterpoise ground made of twelve wires of copper-plated steel. 

These arrangements proved best for all three stations so far as maximum 
effective radiation at the different wave lengths was concerned. 

Both antennas and the counterpoise, which was elevated to the average height 
of 60 metres (2co feet), were supported by a centre stcel lattice tower, 85 metres 
(280 feet) in height. This tower is of the well-known triangular cross section type, 
much used by the Telefunken Company, and stands on а ball-and-socket joint, 
being stayed by two guy sets each of three solid rod stavs, each stay terminating 
іп a concrete anchor block. These stays were made up of sections of rods 3 metres 
(ro feet) long and 3 centimetres (1.2 inches) in diameter. The approximate stress 
on each stay was 19 tons (17,000 kg.). In this way the towers were held in vertical 
position though the support was flexible. 

In two of the three stations, both stays and towers were insulated from each c ther 
and from the earth by glass-plate insulators, but at the Noesanivé station frequent 
earthquakes made it necessary to avoid this construction, and the tower and stays 
were all directly connected to each other. | 


Important Announcement 
A Slight Revision of ‘‘ Wireless World" Rates 


IN view of the increase in the cost of production of this magazine, due to the 

stringency of war conditions, we find ourselves faced with the alternatives of 
(1) Reducing our reading matter, or 
(2) Increasing the price of the magazine. 

We feel sure that our readers would not wish ui to choose the first alternative, 
and we have consequently fallen back upon the second, The price, therefore, of our 
monthly issue, starting with October next, will be 7d., instead of 6d. as heretofore. 
No extra charge will be made to annual subscribers as far as subseriptions already 
registered are concerned ; but in future yearly sub.criptions will cost gs. (instead 
of 8s., as at present). | 

We take this opportunity of expressing to our readers our appreciation of the 
support accorded by them in the past, and assure them that we shell spare no Пой 
to merit its continuance and extension in the future, 


Digest O 
jreless Literature 


AMATEURS IN THE U.S.A. 


Ir would be most unfortunate, indeed, says the Scientific American, if the 
Navy control of wireless stations in the United States were to become a fait accompli ; 
for, after all, the wireless amateur is of known value to the country at large during 
time of peace, while his latent possibilities as a military asset т time of war are too 
prodigious to be overlooked. True, there have been occasions when certain amateurs 
have made veritable nuisances—even serious menaces—of themselves, but these 
have been few and far between, notwithstanding the fact that there are tens of 
thousands of private wireless installations among us. 

The good the wireless amateur accomplishes is soon forgotten. Yet can we 
ever forget the monumental work of the boy wireless operators during the great 
floods which ravaged the Middle Western States during the earlier months of 1913? 
Many were the towns and communities which became completely isolated from the 
outside world through the breakdown of telegraph and telephonc systems ; and vet, 
thanks to a handful of amateur wireless stations scattered throughout the inundated 
territory, the unfortunate people were able to keep in constant touch with the entire 
country’, which nobly came to their assistance. | 

Most commendable of all, perhaps, has been the formatior of a relay league by 
the wireless amateurs, enabling the sending of messages from and to almost any part 
of the United States, through chains of stations. Recently the American Radio 
Relay League announced through its President, Hiram Percy Maxim, of Hartford, 
Сопл.. the opening of a practical Trans-Continental Service through a chain of 
amatcur stations opcrated by members of the League. This organisation has a 
number of so-called trunk lines over which the reloid wireless messages are handled, 
and in the case of the Trans-Continental Service the initial message was sent from a 
station at Ballystream, Long Island, and passed through the citics of Lima, Ohio ; 
Chicago, Ш. ; Dallas, Tex. ; San Diego and Los Angeles, Cal. Of the 4,000 members 
of the American Radio Relay League, at least 1,000 are capable of handling wireless 


messages of any kind. and the services of this efficient body have been offered to the 
Government for defence purposes, 


А “NEw” ROTARY SPARK САР. 


In the Digest of Wireless Literature for May 1017, we gave an extract from 
The Pepular Science Monthly of a new patent for spark gaps, issued to H. Shoemaker. 
Mr Leslie Miller, of Hatton Garden, E.C., writes to us as follows ° 


“With regard to the US. Patent of H. Shoemaker (see page 92 of your May 
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“ number) for a spark gap interrupted by a revolving mica plate with holes in it, 
“ the enclosed illustration of my mica valve (rectifying) patent of 1907, still being 
“ordered for war hospitals, makes it difficult to see how any patent can be granted 
“ forits employment as aspark gap. This is obvious, and we used it for the purpose 
‘over four years ago.” 

Our readers will see from the accom- 
panying illustration that there is a great 
similarity between the two devices. The 
patent in question is No. 12,712, of June 
Ist, 1917, claiming '' means for obtaining 
“ unidirectional current from spark coils." 


HicH-TENsION DinEcT-CuRRENT DYNAMOS. 


In an interesting paper published in the “ Procee lings of the Institute of Radio 
Engineers," M. Leon Bouthillon, engineer-in-charge of the Radiotelegraphic Service 
of the Postal Telegraph Department of France, describes the use of constant potential 
generators for charging radiotelegraphic condensers. Until recent years, says the 
author, the highest voltages obtained by means of direct-current machines were 
not greater than several thousand per machine. It was consequently useless to think 
of employing dynamos of such type for radiotelegraphy. А systern of energy trans- 
mission with direct current developed by Mr. Thury gave rise also to the problem 
of building high-tension direct-current dynamos. The highest previously obtained 
voltage a few years before was not greater than 5,000. Next a voltage of 8,000 was 
reached in the machines purchased by the Galletti Company from the Mechanical 
and Electrical Manufacturing Company at Geneva. А voltage of 10,000 was reached 
in a ro k.w. machine bought by the French Government in 1912 for the radio- 
telegraphic station at Ouessant, and also in machines intended for use at Saintes- 
Maries-de-la-Mer, Fort-de-l'Eau, Boulogne-sur-Mer and  Bonifecio. Lately bids 
have been received for the construction of machines delivering voltages of the 
order of 20,000. When we consider the difficulties which arise in the construction 
of such machines, says M. Bouthillon, we cannot but admit that their production 
marks a real advance in electrical engineering. 

No serious difficulty, therefore, stands in the way of securing directly, by 
direct-current machines, the high voltages necessary for radiotelegraphy. 

Later in the paper, in speaking of the production of radio-frequency energy 
by direct-current high-tension dynamos and rotary dischargers, the author says that 
transmission cannot be accomplished by controlling the field circuit of the machine, 
because of its large time constant. It is done by opening and closing the high- 
voltage current where it leaves the generator. Because of the high tension the 
switch, or brake, is subdivided into several smaller portions, and the arc which tends 
to be formed is extinguished in the smaller stations by the air current from the 
rotary gap, and in the larger stations by a separate blower. Experiments have been 
made with powers reaching and exceeding roo k.w., the charging voltages being 
between ro,000 and 110,000 volts. These tests have demonstrated that between 
these limits the use of the svstem presents no particular difficulty, and there is no 
reason why the same should not be the case for larger powers and still higher voltages. 


382 THE WIRELESS WORLD [SEPT., 1017 


Among the characteristies of this system, as given by M. Bouthillon, we find the 
note is always perfectly musical, since the interval between the two sparks is equal 
to that between the successive passage of two points on the rotating disc past the 
fixed electros, and since conditions are precisely the same for successive sparks ; 
even marked irregularity in the speed of the discharger does not have any influence 
on the efficiency, and the discharger is completely independent of the generator and 
can be driven by a special motor. 


A NEW STATION IN NEW JERSEY. 


A new wireless station was opened at Cape May (N.J.) on March r2th of this 
year, and is described in the June issue of the Wirelrss Age. The first Cape Мау 
station was built in 1910 on the roof of the Hotel Cape Мау; a few уеагз after another 
station was erected on a plot of ground owned by the Pennsylvania Railroad, near 
the beach. This station was housed in a modest building and the aerial was sus- 
pended from a wooden mast 180 ft. in height. The mast was wrecked by a storm 
ІЛ 1015, as a consequence of which plans for a new station were made. 

- Located about a mile from the old station and one half-mile from Cape May, 
the new Marconi link is built on the property of the Cape May City Waterworks. 
А two-storeyed frame structure, the plans for which were drawn by John B. Elen- 
schneider, Construction Engineer of the Marconi Company, houses the equipment. 
On the first floor is the operating equipment, containing a transmitter and receiver. 
The top floor, or attic, is used as a storage room. 

The transmitter is a Marconi new type panel set, which is employed in shore 
stations where 60 cycle single-phase current can be obtained from electric light 
companies’ plants. The spark gap is of the nan-synchronous type, with an approxi- 
mate frequency of 1,100 per second, which gives a high, clear note, different from 
that of the quenched spark gap. As a result the signals are distinctive and easy to 
read through interference by other stations. 

The transmitter is tuned for three wave lengths—300, 450 and боо meters. Bv 
throwing a switch which actuates the primary and secondary circuits and the 
coupling, changing the primary, secondary and coupling simultaneously, the 
operator can shift quickly from one wave length to another. In the case of the 
300-metre wave the operator inserts a short wave condenser in the antenna by open- 
ing à switch which is ordinarily across this series capacity when working on the 
longer wave. The transmitter can be easily adjusted for any power from r1 k.w. 
to 3 kw. this being accomplished by ап adjustable transformer reactance. 
Ordinarily the set is worked at 2:4 k.w. power, which gives an antenna current of 
twelve amperes when operated at a wave length of 600 metres. 

The receiver is of the ror Marconi tvpe. The antenna of the four-wire T type 
is suspended between the new galvanised steel tower erected by the Marconi Com- 
pany and the Cape May City Water Tower. Each of these towers is 150 ft. in height. 
The natural period of the antenna is 398 meters. This period was chosen because 
of the fact that the station can operate on a wave length of 450 metres without 
nserting a series condenser in the antenna. The capacity of the antenna is "00002 
microfarad. А large wire netting connected to a great number of galvanised pipes 
which run vertically into thc earth to a considerable depth makes up the ground. 


Sundry Hints 
By HAROLD WARD 


DONT’3 FOR SOLDERING. 


Don't try to solder dirty metals together. 

Don’t use dirty soldering iron. 

Don’t forget to use clean solder. 

Don’t try to solder without flux. 

Don’t try to solder with a warm iron ; it should be hot. 

Don't forget to '' tin" both articles to be joined and soldering iron before 
attempting the joint. 

Don't solder the aerial wire where there is any mechanical strain ; soldering 


makes the wire brittle. 
* * * 


REPAIRING A LEAKY ACCUMULATOR CONTAINER. 


To mend a leaky lead container, lift out the plates and pour the acid into any 
handy china vessel. Carefully turn up edges of container and loosen it from its 
wooden holder with a big screwdriver. As lead is soft be careful in handling it and 
don’t make any more holes than are there already. After some coaxing you will 
find the lead can be easily withdrawn. Next fill it with water and look for leak. 
In most cases it will be very small and can either be hammered up or sealed with a 
hot soldering iron. Lead melts easily, so be careful not to burn a larger hole through 
the side. If it happens to be a large hole, soldering a small patch of thin lead over 
it is the only remedy. In such cases the inside of the patch should be thinly coated 
with sealing wax. Thin lead sufficient for any ordinary repair is obtained by 
«tiipping a spare length of lead-covered cable. | 
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REMEDYING TROUBLE WITH THE BRADFIELD INSULATOR. 


Should it be found on taking down a Bradfield that, owing to neglect, the iron 
rod has seized in the ebonite tube, the first thing to do is stand it up on end and, 
having poured as much paraffin down the side of rod into the tube as possible, leave 
it to coax the ой down. Repeating the process a number of times will soften the 
rust holding the rod and allow of its being withdrawn. 

If a considerable amount of force is required, hold the tube firmly in the vice 
between two pieces of felt ог cloth to prevent it from cracking, then, gripping the 
rod at one end with a stilson wrench (one can generally be borrowed from the 
engineers), try to turn it first one way and then the other. After a little while the 
rod will loosen, When moving freely, remove tube from vice, and having screwed 


а nut on to the rod, grip it in vice and tum with hands, pulling away from vice at ` 


the same time. Great care must be taken to avoid burring up thread of rod. 

Do not try to hammer the rod out, as the result is generally a broken tube, or 
ot least burred ends of threads. 

Having removed rod clean it well with emery paper, and wipe it down with a 
paraffined rag. Vaseline the rod thoroughly before placing it back in tube, but 
first clean out inside of tube by pulling a paraffin rag backwards and forwards 
through it. 

A badly kept stuffing box frequently causes much trouble, as owing to its very 
exposed position it quickly and firmly rusts up. И this is so in your case, try to 
ease the cap by tapping round the flange with a hammer to loosen the rust, then 
exert as much force as possible with the gland key. Extra pressure is obtained by 
artificially lengthening the handle by attaching any handy piece of iron rod or tube. 

Should these efforts fail the whole stuffing box must be unscrewed and taken 
down from the roof, turned upside down and paraffin coaxed into the threads. 
After several soakings try the gland key again. 

If a very bad case even this may be of no avail, in which case screw the box on 
to any firm base, get your blow lamp going, heat the flange and while still hot exert 
as much force as possible with lengthened key. This will shift the most obstinate 
of rusted up caps, though several attempts may be necessary. 

When reassembling do not be sparing with the vaseline in the threads, and 
remember that in hot weather the grease is liable to thin and run out, so that it will 
be necessary to replace it at frequent intervals. 

A little corstant attention to the whole insulator will save you much trouble in 
the future. 


Examinations for Radio Clerk and Bookkeeper. 


THE United States Civil Service Commission held a competitive examination 
on July 25th for radio auditing clerk and radio bookkeeper and accountant at the 
usual places. Entrance salaries for auditing clerks range from $1,000 to $1,400 a 
усаг and the salary for bookkeeper and accountant 81,500. There was also ап 
examination for assistant bookkeeper and accountant at Sr,000 per vear.—Telegraph 
and Telephone Age. 
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“ Elementary Mathematics for 


. 99 * 
Wireless Students 
A New Publication of Considerable Interest 


By S. J. WILLIS 


Тик absence of a knowledge of mathematics does not necessarily debar a student 
from entering the fascinating field of wireless telegraphy. Indeed, it is possible 
to obtain a good grasp of the subject, both practically and theoretically, with no 
more than the rudiments of arithmetic. But for every student who wishes to go 
beneath the surface of the matter, who desires to keep abreast of wireless progress 
by reading the papers which are read from time to time before learned societies, and, 
furthermore, intends to acquire knowledge which can be used for the design of new 
apparatus, a thorough working grasp of mathematics is essential. 

There are so many books on elementary mathematics at present available that 
the publication of a further volume might be thought superfluous. But on opening 
the covers of Mr. Willis’s book we find that there are a number of points of novelty 
in the treatment, and it is evident that the writer is acquainted with the objections 
to many of the treatises on mathematics already existing. 

With the educational facilities now available in this country there are few 
young men who leave school without a good grounding in arithmetic, the elements 
of algebra, and, in most cases, a slight smattering of trigonometry. As knowledge not 
applied is soon forgotten, most young menon taking up the studyof wireless telegraphy 
find themselves extremely “ rusty " in “ maths," but they still remember sufficient 
to make it unnecessary to wade through elementary arithmetic and other matters 
which were well driven into them at the elementary school. It is just because 
most books on elementary mathematics assume that the student is ignorant of the 
difference between the plus and minus sign, the placing of the decimal point, and 
other simple matters, that many wireless students are deterred from improving their 
mathematical knowledge. Time is precious in these strenuous days, and no student 
wishes to wade through 200 or 300 pages of a book in which at least half the matter 
15 known to him. 

There is a very great advantage т а book prepared by a practical worker who 
selects Just those points in the various branches of general mathematics which 
experience shows him to be constantly utilised by himself in his daily work. In the 
first plac2, the student feels the absence of that detachment from actual practice 
which makes so many lads at school look upon the information which their teacher s 
аге endeavouring te drill into them as mere “ grind,” unlikely to be of use to them in 
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tuture Ше. In the second place, it is possible to combine in a single treatise what the 
student would otherwise have to “ dig out оға number of volumes. At the same 
time the compilation of such a book demands higher mathematical attainments than 
are required fcr a disquisition upon a single feature ог even a single branch of the 
subject. Investigation of Mr. Willis’s work justifies us in saying that he has attained 
а marked degree of success in this respect, and that by cutting out the elementary 
mules of arithmetic and concentrating on those subjects which the average young 
student is most likely to have forgotten, cr never ts have learned, he has in 
the volume before us produced а book which will undoubtedly attain great 
pepularity, and fulfil the requirements of a wide circle of readers. 

Chapter I. opens right away with logarithms. As the writer says: “It will 
often occur in the course of wireless work that we have several quantities to be 
multiplied. together and divided into each other, quantities which may each 
‘consist of half а dozen от more figures.” Operations of this description, tedious 
аз they are when carried out by ordinary or direct arithmetical methods, may be 
very easily performed by means of logarithms. The chapter then goes on to explain 
in clear language and by the aid of examples how logs may be used. 

Having grasped the principles and working of logarithms the student passes by 
an easy stage to the slide rule, a labour-saving device very rarely used in calculations. 
А welcome feature of the book is the omission of problems which have по bearing 
еп practical work, and the insertion in their stead of problems in practical wireless 
work, 

In Chapter H. the author does not attempt to carry out anything like asystematic 
study of geometry, preferring rather to run over а few constructions and problems 
Which are of general utility. In this chapter the reader will find how to work out 
such problems as what length of wire would be needed to stretch from a window 
6o ft. above the grcund level to the top of a 40 ft. pole which is 30 ft. away from the 
house, and how to ascertain the length of belting required to connect two pulleys 
of different diameters at a given distance apart. 

Chapter HI. is given up to algebra, and treated very simply and practically, 
always bearing in mind the needs of the wireless student. After working through 

‘this chapter, the student who previously had " skipped " the solution of wireless 
equations will find most of his difficulties to have vanished into thin air. 

Wireless work being largely concerned with the application of low апа high 
frequency alternating current, we find a considerable section of the book devoted to 
trigonometry, а knowledge of which is, of course, essential in all alternating-current 
work, Following this we have other chapters devoted to various branches of 
mathematical work, which it is advisable that the wireless man should. become 
acquainted with, and the volume closes with а carefully-cempiled. index for 
lacilitating reference. 

Although much of the matter in this book has already appeared in THE WIRELESS 
WoRrDp Instructional Articles оп Mathematics, the volume is considerably more 
than a reprint of these articles, and a great deal of additional matter has becn inserted, 
The volume undoubtedly fulfils a want many times expressed in letters to the Editor. 
and judging by the flattering reception given to the Instructional Articles on Mathe- 
matics the book should have a very wide sale. 
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THE SUBJUGATION ОЕ THE DESERT. | 

SIR ARCHIBALD Murray’s despatch from Egypt, which was published on July 
Oth last, deals with operations of open country campaigning, in refreshing contrast to 
the congested fighting on what is generally known as the Western Front. The great 
problem which he had to face in striking at the Turks from Egypt was the same as 
that which the Turks had previously been forced to encounter when engaged in their 
own attempts to attack Egypt from Palestine. The “ Wilderness," with which 
Holy Writ has made us familiar as having been the scene of the wanderings of the 
children of Israel on their way to the promised land, presents probably much the 
same characteristics to-day as it did in times of old. The Hebrews were guided 
on their way by “а pillar of smoke by day and a pillar of flame by night." Our 
modern English leader states that through the medium of 


signal stations and wireless installations . . . the desert was subdued and made 
habitable, whilst adequate lines of communication were established between the 
advancing troops and their ever receding basc. 


The Pharaohs of Egypt ages ago recognised that—as our British General once 
again affirms—"' this Peninsula is the true frontier of Egvpt," and the first endeavour 
towards which Sir Archibald directed his efforts was to organise his bases and standing 
camps, his columns and units, so as “ to make the striking force completely mobile.” 
The traditional “ship of the desert," the camel, played its age-old part; but in 
Wireless and its co-worker Aircraft, Sir Archibald had at his disposal invaluable 
adjuncts, of which his predecessors had never even dreamed. Тһе water supply 
was all important, and we learn that the | 
difficulty was accentuated by the rapid advance of troops and railway, with which 
the water supply could not keep pace. 


Under such conditions a railway in itself could not suffice ; because the motive power, 
which was required for other purposes, had to be employed for the conveyance 
of this first necessity of life. Pipe lines were, therefore, pushed forward as rapidly 
as possible. It was not until these latter delivered water at Bir-el-Abd, about 
half-way between El-Kantara and El-Arish, that the British considered themselves 
in a position to strike effectively at the latter place. The enemy naturally pursued 
the old tactics of Eastern warfare by occupying all the positions in the area where 
water was available. As soon as our British leader did strike, the enemy appalled 
by ‘‘ the swiftness of our final preparations " abandoned their positions at once. 


mE 
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By a series of complicated operations by fighting columns, rendered effective 
through the extreme mobility and directability imparted by the use of aircraft and 
wireless, the General was able to conduct 
a series of offensive operations from El- 
Arish, and when Rafa was occupied, 

the encircling movement was practically 

complete save for a gap in the north- 


west between the New Zealand Brigade 
and the Yeomanry. 


Модага 


The enemy attempted to relieve their 
beleaguered force in the neighbourhood of 
2: 5. | ИТР | Rafa by despatching а column from 

Shellal. The Royal Flying Corps, watch- 
ing the scene below from their point of 
vantage in the air, immediately reported 
this attempt, at the same time attacking the foe with bombs and machine-gun fire. 
The Turkish relief expedition was therefore completely frustrated, and the enemy's 
position with all its garrison captured. The official despatch goes on to sum up the 
result of these successful operations as 


the freeing of the province of Sinci, which for two years had been partially occupied 
by the Turks, from all 10rmed bodies of Turkish troops. 


€ 


At El-Arish, the Royal Navy, despite the “strong currents, shelving and 
shifting beach, and heavy surf," which, as the present writer well knows by personal 
experience, characterise this coast, lent their aid in the formation of an organised 
military centre. From this point, by a series of skilfully conducted lightning cut- 
and-thrust expeditions, our troops have been able to force their way as far as the 
ancient city of Gaza, so familiar to readers of the history of the Crusades. 

The general character of the country over which the troops are now fighting 
in Palestine is admirably illustrated in our photograph on page 389. The point 
which we desire to emphasise in our brief remarks on this most interesting despatch 
consists of the material assistance afforded in the desert campaigns by aircraft 


and wireless. 
* * ж ж ж ж 


RussiAN WIRELESS. 

The niore powerful the weapon the greater necessity for care in its use. That 
which is most efficient for good, contains within itself on account of its efficiency 
all the vaster potentialities for Ш. Amongst the dramatic stories which have been 
recently published with regard to the happenings in Russia, we find a narration 
which goes to exemplify this thesis. It was told to his newspaper by the Petrograd 
correspondent of the Times, who stated that the traitor, Lenin, and his agents were 
well furnished with detailed information concerning the crisis in Petrograd at least 
twenty-four hours before the news reached the authorities in the locality from which 
he wired. He gives it as an ascertained fact that the information was communicated 
to the traitors through their tools in the Wireless Service, — Radiotelegraphy, which 
is so potent an instrument in the hands, and under the supervision, of well-organised 
governments, plainly became a source of danger to Russia when the anarchic 
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elements were allowed to get out of hand. Carefully constituted organisations 
like the Governments of Great Britain and America are able to prevent illicit use 
being made of this modern medium of communication by spies and traitors within 
their gates ; but under the conditions at present ruling in the country of our Muscovite 
Ally such supervision must be practically impossible. The whole Russian Republic 
swarms with German sympathisers, subsidised traitors and spies, and the probability 
is that information of all descriptions, political, social and military, reaches the enemy 
through undetected installations. | 

Wireless, prominent as is its róle in all countries, possesses респПаг importance 
in Russia, where distances are so huge and the ordinary machinery of communication 
so sparse. The fact is self-evident ; but the following points culled from recent 
radiotelegraphic history will serve to illustrate it afresh. 

The first intelligence of the Russian Revolution was transmitted abroad by 
radiotelegraphy, and reached every capital in Europe simultaneously. The news 
at once went into print for home consumption in the neutral countries as well as in 
Germany and Austria. Some of the Entente Allies, however, Britain amongst their 
number, awaited confirmation from their Ambassadors at Petrograd before allowing 
their Press to give it out. Іп the meantime, Berlin, free from these restraints, relayed 
the message to Sayville by wireless ; and thus the U.S.A. received her first intelligence 
of the overthrow of autocratic government from cnemy sources, 

There can be little doubt, moreover, of the priceless contribution of wireless 
towards the success of the democratic upheaval that freed the Russian people from 
the shackles of the old régime, whilst the diffusion of the intelligence of that success 
indubitably saved an immense expenditure of useless strife and bloodshed. During 
the crucial period of the crisis in Petrograd, when the revolutionaries first began to get 
the upper hand, the adherents of the Czar’s corrupt administration deserted their 
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posts and endeavoured to seck safety in concealment. Confusion reigned everywhere, 
and for many hours on end the wireless stations in the capital were left without 
authorised supervision or direction. It would have been possible at that time for 
any group of armed men, professing themselves to be delegates of the Duma, to 
have taken charge and directed the despatch of reactionary instructions to the 
Provinces and of military secrets invaluable to the German Army. The suspicions 
of the operators nced not have been aroused by such messages, for they would have 
been in code. Ав soon as the War Committee of the Duma understood the state of 
affairs, they immediately formed a wireless division in charge of Captain Roder. 
The first step necessary was the re-establishment of strict control over the stations 
in Petrograd and Finland. This done, the ether waves spoke to the outlying wireless 
stations of the Russian Empire, which were informed of the complete success which 
had been attained, and were brought into line with the Central Revolutionaries. Іп 

many of these outlying districts the old régime still held sway ; the Urban and 
Provincial governors were not yet dismissed. The wircless station staffs, acting on 
instructions from the capital, agreed to accept “ traffic " from these adherents of 
the old order; but merely to file the messages without transmitting them. In 
this way cohesion between the supporters of autocracy was rendered impossible, 
and—in a few hours—the Duma established full communication with the wireless 
installations in Finland, Tsarskoe Selo, Moscow, Kronstadt, Turkestan and Siberia, 
besides close toach with the Baltic and Black Sea Fleets and with the Naval Station 
at Vladivostock. 

As a precautionary measure the Duma rigged up a special supplementary station 
at its Tauris Palace headquarters, so that in the event of Protopopoff's gendarmerie 
regaining temporary possession of the regular city stations, communication with 
the outside world would still be possible. 


The Magic of “Dot and Dash” 


A Brief Sketch of S. F. B. Morse and His Code 


THE majority of our readers are either proficient in the use of the Morse Coce, 
or are at least generally acquainted with its form. How many, we wonder, possess 
any degree of familiarity with the story of his life and work ? The records of 
Science provide a number of romantic incidents well worth the telling, and a brief 
sketch of the way in which this indispensable piece of apparatus was evolved from 
the brain of an artist, may prove of interest to many of those in whose daily life it 
plays so important a part. | 

Born one hundred and twenty seven years ago at Charlestown in Massachusetts, 
Samuel Finley Breese Morse graduated at Yale University when he was Ig years of 
age. Charlestown in those days was an independent city with a population approxi- 
mating to 25,000. In 1873 it was annexed to Boston, “the Hub of the Universe ”’ 
of which it now forms an integral part. 

Present conditions at sea vary from those of the eighteenth century even more 
than does existence ashore. The Atlantic crossing, which in modern days has developed 
into little more than a steam ferry with specific scheduled hours of departure and 
arrival, constituted then a formidable voyage, the negotiation of which involved an 
indefinite and uncertain expenditure of time. It must, therefore, have been a 
powerful motive which decided the young American graduate to risk the hardships 
and uncertainties of a journey to England, and we must look for the incentive which 
stimulated him, not to any enthusiasm for Science, but to a zeal for Art. Although 
Morse had studied chemistry, especially devoting his attention to electrical and 
galvanic experiments ; what brought him across the Atlantic was a desire to practise 
the art of painting in the studio of Benjamin West. The young enthusiast, pacing 
the decks as the sailing ship which bore him ploughed her way through the ocean 
waters towards our distant Isles, tacking now hither now thither in her endeavours 
to catch the variable winds, busied his thoughts, not with speculations on the natural 
phenomena which had come under his observation, but on the methods of manipu- 
lating pencil and brush. Yet, every now and again, as perhaps his vessel lay 
becalmed, with her sails flapping idly, whilst all the skill of her master and his 
mariners availed nothing to expedite her progress towards the goal, he must, in 
common with his fellow-voyagers, have realised the completeness of their isolation 
from the outside world. In those days, once men had lost sight of land, the only 
means of communicating with those ashore consisted of occasional messages signalled 
to passing ships by visual means or letters transferred to them by boat. Even on 
land the telegraph had yet to be invented, and more than 25 years were destined to 
clapse before the establishment of the first wired line. We wonder whether 
this young American, verging on the threshold of manhood, ever visualised in his 
most extravagant day-dreams the revolution in this state of affairs which would 
be wrought by electricitv, the wonder-worker, even then waiting to be pressed into 
the service of man. We wonder whether he had any prophetic visions of the myriad 


SAMUEL Е, В. MORSE. 


Society of Arts for his first efforts in 
sculpture—''The Dying Hercules." 
In 1826 he became the first Presi- 
dent of the National Academy of 
Design in America, and filled that 
office until 1842. Seven years 
later he was appointed Professor 
of the Arts of Design in the 
University of the Citv of New 
York, better known in modern 
days as Columbia University. His 
artistic pursuits did not, however, 
completely satisfy his versatile 
genius, and he continued all 
through his life to devote much 
energy to research work in chemis- 
try and electricity. The idea of 
a magnetic telegraph had been 
“ floating about ” for considerably 
over a century before the days of 
Morse, and we find inthe Spectator, 
the famous magazine conducted 
by Joseph Addison and Richard 
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messages of business and pleasure, of 
safety and disaster, and all the multi- 
tudinous activities of mankind, which 
were destined in a few decades to pass 
to and fro all over the habitable globe 
couched in a code, the offspring of 
his own brain and destined to confer 
immortality on his name. Within a 
few days after leaving America he must 
have passed over the spot, where—but 
a hundred years later—the White Star 
Liner Republic was fated to thrill the 
world with her famous '' C.Q.D.” appeal 
for aid. 

Morse must have appreciated the 
hospitality of our shores, for it was not 
until 1815, after a stay of five years, 
that he returned to New York, having 
achieved no mean success on this side. 
Two years prior to his return he had 
received the Gold Medal of the Adelphi 
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Steele, an allusion to the subject in the issue for December 6th, 1711. That allusion 
reads as follows :— 


Strada, іп one of his prolusions, gives an account of а chimerical correspondence 
between two friends Бу the help of a certain loadstone, which had such virtue in it, that if 
it touched two of the several needles, when one of the needles so touched began to move, 
the other, though at ever so great a distance, moved at the same time, and in the same 
manner. 


The Spectator goes on to state that the two friends in question made a pair of 
dial plates exactly identical, each furnished with letters of the alphabet instead of 
numbers upon their surface, and fitted with needles modelled in shape and 
arrangement to the hands of a clock. These needles were placed on pivots, so 
that they could move easily and point to any letter desired. The writer closes with 
the statement that “ no matter how many miles the friends were separated they 
“ could converse by simply moving the needles to any letter they wished." 

Doubtless Morse, like most other well-educated men of his day, was familiar - 
with the Spectator, and on a voyage from Havre to New York іп 1832 he conceived 
the idea of a magnetic telegraph on similar lines to those described above, and five 
years later endeavoured to interest the American Congress in his invention. He 
failed to obtain English Letters Patent for his discovery, and his claims to priority 
in point of time over the English Professor Wheatstone have been the subject of 
considerable controversy into the merits of which it is undesirable to enter here. 
In his own country also he had a very hard struggle to “ win through " ; and it is 
greatly to his credit that he kept a good heart and persevered until, in 1843, quite 
dramatically and during the last moments of the session, on the stroke of midnight, 
Congress appropriated $30,000 for an experimental telegraph line between 
Washington and Baltimore. “ Nothing succeeds like success," and, as socn as the 
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utility of his invention had been recognised, honours were showered upon him from 
all parts of the world. He was the recipient in 1858 of an international grant of 
£16,000, bestowed at the instance of Napoleon ПТ. Не had the good fortune to live 
long enough to see the success of his invention in many countries, and it was not 
until 1872 that the great inventor passed away, being then at the ripe age of 81. 

Simplicity is the characteristic of great ideas, and, as soon as their working 
. has been established, all the world is astonished that they should never have 
occurred to anyone before. The use of combinations of two different electrical 
impulses for the transmission of messages falls under this category, and Morse's 
system of signalling is a very simple device compared with the elaborate arrangement 
of the telegraph as invented in England by Cooke and Webster, under whose 
arrangements five needles were employed, each worked by two wires. 

It may be useful here to refer, in passing, to the differentiation between the 
“ Morse Code " usages in America and internationally. Тһе former, which is utilised 
throughout the United States for most inland telegraphy, differs from the Inter- 
national (or as our American cousins sometimes call it “ the Continental Code ”) 
in the letters C, F, J, L, О, P, О, R, X, Y and Z, as well as in the figures and a number 
of punctuation signs. In the International Code the space between the component 
parts of each letter is always the same and is equal to the length of one dot. 
similarly the space between letters is equal to three dots. In the American Code, 
however, there are two different spaces between letters ; for example, the letter I 
in the American Code consists, as in the International, of two dots separated by a 
space equal to one dot. The letter O however is also made up of two dots, but the 
space between them is longer than in the case of I. In the International Code the 
letter O is composed of three dashes. Expert telegraphists, well acquainted with 
both Codes, have expressed the opinion that the American is faster in practice, 
although the chances of error, due to its formation, are much greater. Because of 
this latter objection the “ International Code " has replaced the “ American Code " 
for all wireless work in the United States, and possibly in the future will completely 
replace its competitor for the inland telegraph as well. 

There are two methods of using the Morse Code in telegraphy, the first being to 
send the two signals, one as a short and the other as a long sign ; and the second to 
send them as currents in the opposite direction. This latter method is used with the 
needle telegraph as originated by Morse, a dot being a deflection to the left and a 
dash to the right. It will thus be seen that with the needle tclegraph both electrical 
impulses are of the same length. The railway telegraphs are the only ones retaining 
to any extent the needle method. Almost all other telegraphs use the “long and 
" short " method, except those employing special type-printing or automatic devices. 
Submarine cables, however, still utilise a system in which both signals are of equal 
length. 

Morse is the language resorted to for flag signalling and for the heliograph, 
besides being universally employed in radiotelegraphy. The audible signals heard 
by the wireless operator in his telephone headpiece are made up of long and short 
buzzes usually of a musical nature. To the uninitiated the speed at which an 
experienced operator can transcribe the messages is nothing short of wonderful, and 
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HELIOGRAPHING IN THE MORSE CODE. A SCENE IN THE GERMAN 


396 THE WIRELESS WCRLD [ЗЕРТ., 1917 


experts frequently reach а speed of 30 to 35 woras per minute for long stretches. 
Higher speeds than these are sometimes touched, but it is interesting to note that 
about 45 words per minute represents the limit of aural reception, as beyond this the 
human ear is incapable of differentiating between the dots, dashes and spaces. 
With automatic wireless apparatus, however, a receiving speed of 120 words рег 
minute is comparatively easy to attain, and undoubtedly speeds two or three times 
as great as this, if not morc, will be achieved in the future. 

A thorough knowledge of the code is of course essential to all professional 
telegraphists, and no student of wireless should omit to learn to send and read thc 
code at an ordinary working speed. We have frequently found students, otherwise 
excellently equipped, greatly hampered by their ignorance of Morse, and in more 
than one case an invention has been submitted to us which proved to be quite 
impracticable merely because the inventor was not acquainted with practical 
telegraphy. Thanks to the Marconi Official Records, which are now obtainable 
through any dealer in “ His Master's Voice ” Records and which сап be played on 
any needle gramophone, the Morse Code can be readily studied in the privacy of 
the home, while experimenters anxious to become acquainted with practical working 
conditions, such as “ jamming " and general interference, have in these records а 
means of studying and—what is of the greatest importance—repeating ай will 
specimen messages such as are sent between ship and land stations. Even to those 
who have no immediate interest either in wireless or wired telegraphy, practical 
acquaintance with Morse will often prove of great assistance, and many useful 
exercises in its manipulation may be carried out with the aid of nothing more elaboratc 


than a handkerchief tied to a stick. 
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FLAG-SIGNALLING IN MORSE.  R.F. 4. COMMUNICATING WITH A BATTERY IN ACTION. 
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СЕКМАМУ’$ POST-WAR SHIPPING PREPARATIONS. 


THE connection between ships and wireless is so close that the subjects may 
almost seem to be interlaced. For instance, when (as reported in our July issue) 
the notorious Dr. Brueders of Berlin was putting before a recent meeting in Hamburg 
his proposal for the post-war establishment of a German Lloyds, һе laid special 
emphasis upon the essentiality of Germany’s employing radiotelegraphy on a much 
more extensive scale than ever before, besides taking immediate steps to render 
herself independent as far as cables are concerned. Such а claim is intended to form 
part and parcel of the gigantic efforts which our enemy is preparing to make as 
soon as the British Fleet “ceases from troubling," and the ocean trade routes 
are once more available for the black, white and red ensign, which has been absent 
from them since і014. The text of the Bill for the Restoration of the German 
Mercantile Marine was published in Berlin on July roth, and a pretty comprehensive 
measure it appears to be. Our enemies plainly intend to follow their usual practice 
of “ taking Time by the forelock,” and what many of us are anxiously concerned 
about is, lest our own ministers should follow their usual practice of making a frantic 
effort to grasp the heel of the Scythe-Bearer just as he has almost passed them by. 

The new German Bill is based upon the principle of non-redeemable subsidies, 
on the strength of which the Government will control their whole Mercantile Navy 
for a period of ten years, and so make arrangements as to stimulate in the highest 
degree expedition in shipbuilding. It is admitted that the circumstances of the war 
have caused a very great financial weakening of the German shipping concerns, and 
that Germany will have to make strenuous efforts to regain her position, in view 
of the fact that the “ United States of America, and Japan in particular, have 
‘enormously increased and expanded both their fleets and their business." 

The whole of this shipping programme is linked up with the project of Dr. 
Brueders, and from the wireless point of view must be read side by side with his 
suggestion of “employing radiotelegraphy on a much more extensive scale than 
" ever before. We British are plainly threatened with the competition of an 
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organisation of mercantile shipping such as has never yet been attempted in the 
world’s history. The construction of German vessels will be conducted, not so much 
on an immediate profit-earning basis (as must inevitably be the case with commercial 
companies), but with a view to the quickest possible acquisition of trade. They 
are to have placed at their disposal an extraordinarily elaborate system of radio- 
telegraphy, whereby not merely will the owners be able to assure themselves of the 
safety and position of each vessel at any time, but which will keep both owners and 
masters of vessels closely in touch as to the state of the markets, the prices ruling, 
the demand for tonnage, and other important details affecting the individual voyage 
of each ship. The agents ashore who transmit such information will have the 
opportunity in every case of knowing through the medium of wireless exactly, not 
only at what date, but at what hour the vessels may be expected to arrive, with the 
result that they may make arrangements for immediate berthing and unloading, 
as well as transference to railways or other media of distribution ashore. 

We do not put forward these ideas as constituting in themselves any new 
thing. Far from it! Shipowners and Masters are already aware, through experience, 
of the facilities which wireless places at their disposal in these respects. But what 
we do wish to emphasise is the prospect of these facilities being provided officially 
with all the lavish hand that a non-profit-earning Government alone can wield, 
extended and systematised into one gigantic organisation, embracing every trade 
route and the whole world. A large number of us are extremely anxious to 
know : What counter measures have our Government in hand? We have been 
obliged to learn the lesson of preparatory organisation in war ; аге we to be allowed 
--іп peace—to fall back once more into the slough of latssez-fatre ? If we аге not— 
now 15 the time for preparation. 
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HEROISM IN EXCELSIS. 

We print on the opposite page and on page 414 pictures showing a ship's 
signal log book open and shut. The marks upon the left-hand pages of this MS. 
| volume show that it is а relic {гот a ship 
whose occupants have been subjected to 
enemy fire. As а matter of fact, the signal- 
book in question is the Wireless Log ot 
Н.М. trawler Floandi, which has been for- 
warded by the Rear-Admiral commanding 
the British Forces in the Adriatic as a 
contribution to the National War Museum 
which will be organised after the present 
struggle is over. The story which is 
associated with this touching memento 
may be summarised as follows: A long 
line of British drifters, in eight divisions 
Mace of about six boats in each, were engaged 

[Photo '' Farringdon.” . ; 5 қ я 
OPERATOR D. M. HARRIS in watching anti-submarine nets in the 
OF THE  ''FLOANDI" Straits of Otranto, which separate Italy 


1917] MARITIME WIRELESS TELEGRAPHY 399 


from Albania. At dawn, on May 15th last, three Austrian cruisers, issuing from 
their naval base at Pola, bore down upon them. On approaching the line the 
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| [Photo '* Farringdon. ' 
WIRELESS LOG BOOK OF ' FLOANDI’’ SHOWING THE SCRATCH MADE BY THE 
PENCIL OF OPERATOR HARRIS AS HE WAS STRUCK DOWN ВУ А SHELL. 


Austrian cruisers separated, one attacking the centre and the other two the 
divisions on either wing. One of the cruisers' captains appears to have acted 
with some chivalry towards the little craft, summoning them by blasts upon 
his siren and dipping his flag to give up the unequal strife and abandon their 
vessel. Running within a hundred yards of the Gowanlea this Austrian Com- 
mander repeated his exhortation verbally through the megaphone. Skipper J. Watt, 
R.N.R., answered by slipping his nets ; rang down for full speed ahead ; and—calling 
on his crew for three cheers, bade them fight to а finish. The British manned their 
gun and continued to fire until one of the cruiser's shots disabled their solitary 
weapon and she steamed on after other victims. The Gowanlea then proceeded to the 
assistance of a badly-damaged consort. the Floandi, with four men killed and three 
wounded, out of a total of ten. This gallantry was typical, and the official account 
tells of similar high courage on the part first of one and then of another of the drifters. 

The squadron was composed of eight groups, each of which comprised six drifters, 
and one boat in each group was fitted with wireless telegraphy. Тһе enemy's main 
endeavours were naturally directed with special vigilance against the vessels thus 
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fitted. The operators on board all through the fight devoted themselves to their duty 
with that exemplary fortitude and courage which has become traditional with the 
Wireless Service ; andseveral of them are signalled out for the honour of special mention 
by name in the Admiral’s despatches. W. W. Capella and J. У. Carrigill remained at 
their post through all the storm of shot and shell which was rained upon them. The 
wireless operator of the Floandi, Douglas M. Harris, was found at the conclusion 
of the action lying across the Wireless Log, which it was his duty to keep, and upon 
which he was engaged in writing at the moment when the shell struck him. The Log 
shows the marks of the shell, and our illustration of the page at which the book 
was found opened shows the line traced by his pencil as he fell forward in his death 
agony. 

The gallant dead did not go unavenged ; the vessels which arrived in response 
to the wireless calls which Harris and his comrades radiated from their aerials, chased 
the enemy back to his base, and the Austrians vainly endeavoured to conceal their 
losses by stating that their '' units returned in full number with small human losses 
“ала slight damage.” 


ж ж ж ж ж ж 


SUBMARINE CHASERS. 

Some extremely interesting notes have recently appeared upon the motor 
patrol boats, or submarine chasers, built in America for combating the enemy's 
U boats. Whilst those constructed for the British are mairly 80 feet long and 
designed for open-sea work, those which have been built for the Russian and Italian 
Governments are smaller, much higher powered for their size, and consequently 
attain a greater rate of speed, although, оп the other hand, they do not possess so 
extensive a cruising radius. They are stated to be “ painted the usual battleship 
"grey and present a very businesslike appearance, being low, rakish and fast, 
“ flush-decked, with a small steering shelter just forward of amidships as protection 
“for the helmsman, and a small house skylight over engine-room and the after- 
“stateroom.” The accommodation for the two officers is situated aft and their 
stateroom contains the wireless apparatus bcsides the usual cabin equipment. The 
radiotelegraphic installation carried on board is of a powerful type, it being absolutely 
necessary for the conduct of their operations that the vessels should be in constant 
touch with each other, with the officer conducting the operations, and with the 
scouting planes, which— hovering over the water—have the best opportunity for 
detecting the lurking foe. The Italian craít, in contradistinction to the others, are 
furnished with а fore-end similar to the semi-hydroplane racing boats of recent years. 
They are specially designed of shallow draught, so as to be capable of travelling 
with complete immunity over a minefield. The war has, undoubtedly, done much 
to develop the design of the high-speed sea-going motor boat, and there is little doubt 
that when we get back again to normal times there will be considerable movements 
in the general design of new vessels of tlie fast pleasure yacht class, as well as of the 
light displacement naval ship. 


Ol a | 
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AN “ EIFFEL ” BIRTHDAY. 

THE twenty-eighth birthday of the Eiffel Tower occurred the other day, that 
well-known erection having been put up as the piéce de résistance tor the great Paris 
Exhibition of 1889. It has long ago outlived its popularity as a pleasure resort, 
although it offers a wonderful panorama of Paris. For some years now it has formed 
the centre of French wireless telegraphy, and from its aerials a number of time signals 
and meteorological radiotelegrams are daily despatched. These messages are 
thoroughly well known to all interested in the practice of wireless telegraphy and 
have proved of the greatest utility to ships at sea. 

ж ж ж ж ж ж 
А MARCONI STORY. 

The recent visit of Senatore Marconi to the United States has brought up thc 
following “ yar,” which may prove of interest to the many admirers of the great 
Italian scientist--for its accuracy we altogether decline to vouch. 

It is said that whilst being interviewed in Washington the “Father of 
Wireless," in accord with what appears to be the tradition of personalities in the 
“clutching hand ” of an interviewer, belauded the Democracy of the U.S.A. :—- 

“ Over here you respect a man for what he is himself—not for what his family is— 
“апа thus you remind me of the gardener in Bologna who helped me with my first 
“wireless apparatus. | 

“ As my mother's gardener and I were working on my apparatus together, а 
“young count joined us one day, and while he watched us work the count boasted 
“of his lineage. 

“Тһе gardener, after listening a long while, smiled and said : 

“СН you come from an ancient family it's so much the worse for you, sir ; for, 
© “as we gardeners say, the older the seed the worse the crop.’ "' 

* ж ж ж * * 
PoricE WIRELESS. 

According to one of our American contemporaries, work has been begun upon 
the installation at the headquarters of the Police Department of New York of wireless 
apparatus designed to have a sending capacity of 500 miles. We gather that this 
introduction of a new weapon into the hands of the police is intended to assist them 
in their war-time and other emergencies. It appears that it is planned later on to 
equip the more important stations in the city with radiotelegraphic outfits and to 
establish wireless communication with various Army and Navy defence posts. 
Furthermore, according to our contemporary, about twenty members of the Home 
Defence League, recently formed to help the police in times of peril, have had their 
homes equipped with wireless apparatus, and a code has been devised for inter- 
communication between themselves and the authorities. 


Wireless Circuit Design 


By P. BAILLIE, L.Sc. 


THE association of effects of capacity and self-induction in wireless circuits 
has long been an everyday practice. One of the most common processes is to 
insert in an ordinary oscillating circuit a condenser and an inductance in parallel 
with each other. It is here intended to give a simple method of designing 
such circuits. 

Consider a circuit such as shown in Fig. 1A : / and L are inductance coils, whilst 
cand C are condensers. Capacity C and inductance Г (ora fraction AL of inductance 


L) may be the capacity and inductance equivalent to any given antenna as shown 
in Fig. IB. 
Let us denote Бу: 
V,— V, potential difference between A and B. 


V potential difference across condenser C. 
v potential difference across condenset c. 
I current flowing through BCLA 

1 current flowing through А/В. 

1” current flowing through АсВ. 

R resistance of coil L. 

7 resistance of coil 2. 

7’ resistance of circuit Аср. 
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Ohm and Kirchhoff laws give then : 


j Pol dl р І е 
Р.И, У = ["=: ЖШ 
di ; I 
Z __V _. = 7—4 dt 
V= Val = ! " flat 

И,—Иш—т=у”” lait 


When R r and r’ are ragga this can be written : 


E „=1° ие! dt | THEM | > W 
Г, — к : i i ғ ; © (2) 
V,-Va- fi’ . dt "HEP бо ожо оё | . (3) 
I=i -pi . . . . . . . . . (4) 


Adding (т) and (2) and taking account of (4) we get : 
di . If. - 
(+A НЕ o Efi dte fi йо 
or after differentiating : 


ТА Ја 


ач 
ав TE ag te же” 


Subtracting (2) and (3) and и we have: 


ЖО: 
= E 28 hence: 


LC le (ауса t. tico ы . ж 


The solution of this differential equation is : 
T= A, +, ext 4 AS ex EA, езі 


Where Л, А, Аз Ад are constants and ху х, хз х solutions of bi-quadratic 
characteristic equation : 


LC lc x* - [((L +) C 1c] д? +т=о , , ; . (6) 


In ordinary conditions equation (6) gives two real negative values for 3? : 


xt=y’<o x =v Ko 
then : me 
[nov ушы [ass И еу 
Х,= — y—1 . vas (аш-У-іІ . V =" 


Solutions x, and x, show that there is an oscillation of period T' and wave length 
A'such as: 
Jut. pa u=light velocity. 
У-у vy | : 
Solutions x, and x, show that there is another oscillation of period T” and wave 
length A" such as : 


27 271 
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Thus, іп such a circuit travel two superimposed oscillations having different 
frequencies. Such a circuit is not a " single wave ” one. 

Since | =/ di 

с ағ 

of two distinct oscillations the periods of which are T’ and T". Гог instance, with 
[=тоо mhys., L - 100 mhys., с-о,00І mfd., C 20,001 mfd. we have wave lengths 
ÀA'— 904 metres and A" —370 meters. 

From the point of view of wireless telegraphy, only the longer wave (г.е., that 
corresponding to the smaller of solutions y’ and y") is to be considered. Ав we 
һауе: 


2; 


current 7’ will be, as well as J which is the sum of гапа г’, formed 


- [0C He] VLA NC + leh 4 LC le 
2LClc 


у= 
the longer wave will be : 
i 2ти A/2LClc mE 
V(L4)C lc V((L +C 4c]? — 4 LClc 


, — 


and the shorter one: 


МЫ > | жо _ 


V HC e ty UL o DC HIC? — 4ALCIC 
It may be noted that when c becomes zero A" vanishes whilst А’ is 2ян /(L4- DC. 
The circuit becomes a “single wave ” one, oscillations being ruled by Thomson's law. 
All this has been calculated in clectromagnetic units. Now A being measured 
in metres other symbols should be replaced : 


и by 3 хто 

L by r0? XL (mhvs.) 
| Бу ro? ХЕ (mhys.) 
C 


I 
by ios X C (míds.) 


с by : x c (mfds.). 


105. 
Непсе К 
Y 2666 A LClc t 
= ES ESS Ш metres 
V(L+ DC4 le— VL DC c] — 4 LCle 
(Г. and / m microhenrys ; C and c in microfarads.) 


This last formula can be written in a much simpler way when expressing capacity 
in terms of wave length. Let us denote by A, the product A, —1885 VLC; А. 
is the wave length of Fig. ТА when self / and condenser c are not inserted. Now as 


2066 
1885 = we have 
1/2 
xa - M ) — (1885) ei 
Бо о А ——у——- mnfds, or 
(1885)? (1 -5,) / 


С | 
<a mfds. . : ' | ‚ (7) 
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* 2 . . * 
It is to be noted that G Ты „15 what we may call (by comparison with Thomson’s 
formula) the square of the oscillation constant of the whole circuit. Therefore 
2 
Т TY is the capacity which should be connected in series with inductance / to 


form an ordinary Thomson circuit of wave length д. That term is evidently depend- 
ing upon values of / but quite independent of original circuit. 


The second term ———--3 is only depending upon original circuit and wave 


хү? 
mv 
lengths ratio. 
Formula (7), which may as well be written : 


C AN? ГІ. I 
QUA) se 
$9, P 

has been plotted in the accompanying curves, Fig. 2. | 

Under this form it may be used to solve problems in windings designing. 

Let us take an example. 

An antenna (Fig. 3) having a capacity 0,0005 mfd. (equivalent) and an inductance 
50 mhys. is connected in series with an inductance S = 100 mhys. and with a set “ con- 
denser с --inductance 5”” both in parallel. Inductance S’ may be altered by means 
of a multipoint switch as usual; c is a variable condenser having a residual capacity 
of о,ооот mfd. and a maximum capacity 0,002 mfd. Find the inductances 4,1, 4, . . . 
which should be inserted by means of 5” switch in order that any required wave 
length from 550 metres up to x metres may be obtained. Letusdenoteby Ai A2 Аз... 


wave lengths corresponding to inductances }, lala . . . (switch plugs 1,2,3 . . .), where 
capacity cis a minimum, and by A! A? АЗ”... the same when capacity c isa maximum. 
-— 'O 
"d 
3 


> 
—— 
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When S’=o (S’ short circuited) А. =460 m., we should 
Anf, then have : | 
А 2350 r2, with С 0,0001 2. 
A, 400 C 0,0005 
Draw (Fig. 4) straight lines A and A' the ordinates of 
wich are respectively min. (с) = 0,2 and тах. (с) = 


C 
We presently are at point A, where A meets curve 


S 
Х-і,2; hence = 0,415 and /, = 150 X 0,415 = 62,25 
mhys. 
5' Capacity с being increased up to 0,002 mfd. ^ 


increased up to 2 and figurative point rises along vertical 
line D, up to B at the meeting of D, and А. Since B 
is on the curve x —1,334 wave length А’, corresponding 


to S' zl, and c=? will be A 21,334 X A, =614 m. 


Condenser c being again adjusted to its smallest 
FIG. 3. capacity and inductance /, being switched on we must 
have 
À2—1,334 with С —0,2. 
қ С 
Figurative point should then be at Е where curve х=т,334 meets with line A; 
hence р =0,719 апа /,2150x 0,719 — 108 mhys. 


Capacity c being increased up to its greater value, figurative point comes upto F 
along D,; there x 21,04. Hence A; 1,04X A, —742 m. 


А ly 


3 = 1,434 and А=т50 


26 
In the same manner “3 = 1,014 with 69,2, һепсе 5 


Б 
X 1,434=215 mhys. and so оп. 

Values of 1, 1,1... . are thus obtained by simply determining points 4, В, E, Е, Н, 
сіс., where curves of the abac meet with A and A’, provided that any point deter- 
mined on A’ has the same abscissa as the just preceding point of A. 

Accounting for possible small errors can be done by determining points cor- 
responding to lines A, and A’, such as ordinate of A, be a little greater than ordinate 
of A and ordinate of A’, a little smaller than A’ one. 


€ |, pi iDa ©» 
C B | oak N i 
2 AR алы че ВСИ ы ыы а ЗРК | 
cs RESI LS A | 
y | <<, x | Iz ' | 
A са а ус | 
255. | 
ог | D к - ~ | - ТЕНТЕК Жі. 
| dp, — =. a A 1 
foas Е {отэ {1439 L 
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Formula (8) may also be handled in another 
manner of which examples have already been given 
here. Let 0.4 о’А’ 0”А” be three parallel straight 
lines (Fig. 5) such as 0 0'—0' 0”; take points А and 


А” such as / 
== І 7 IL eT Ps келен ys 
0. = — ^—— -. 
алт and o'4 2 ji vA 
| ij" _-- 
Drawing a straight line from А to A’ it meets 4 BL 2d 
thiid line at point A" and we һауе: c “IA 
; aes cc A 
I — ——_ / 
0 =, (0A 4-0" A") hence: и 
"E Bg 
mE d E 26. JE 
o" A" — .0’ 283 == — 5 шш... . =. ГІС. 5. 
20А 04 мс’ 


Now draw 0””’ А” parallel to OA and let В be the point of O^ Q"" such as 


BO" g ,. . 
hor == = (k being a constant). 


Line O"B meets 077477 at A” and we have : 


0” A АДА 


HE: ОТИ жеге 
Or ar =, k x?, 


Hence: 


ОД ОА" р. xh. 


д» аш 


With the adopted scale it is convenient to take = 


а, 2 с 
L A |= As an example suppose it is required to find C 
A l Xl |с 
р when =з апа А 14. 
p 1875 / Ло . 
Draw a straight line (Fig. 6) from point r,4 of 
scale * I to point 2 of scale = and Join the point 
ROUEN waere it meets line 4 to point 1,4 of scale À JI, 
x The required > is to be found at the meeting 


with scale e I.e. С =1,875. 


FIG. 0. (See nomogram next page.) 
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McTavish and Samuel 


A Wireless Tale of Early Days in France 
By "PERIKON " 


Yrs, said Cyclone one evening, quite the quaintest thing I remember was the 
episode of McTavish and Samucl. 

It was in the carly days, shortly after both armies got dug in—when our people 
were developing the trench set idea. 

We were having a spell easy at a village called B , at the foot of the one- 
time Y salient. It was a warm shop then. The enemy had more artillery than 
he knew how to employ—and we—well, any old soldier who knows the salient will 
tell you that on one occasion, when the enemy had got through and our line looked 
like going aloft, a couple of aircraft guns were used from the Y ramparts, so 
desperately “ pushed " were we for guns and “ammo.” Апа the old hands who 
still survive will tell you that the “ Archies " did some execution, too. 

You remember the shell shortage ? Well, it was nothing for each 18-pounder 
to be given a daily dole of ten rounds, and told to be sparing with them. Many а 
time desperate infantry commanders 'phoned or helioed from the front line, asking 
for immediate artillery support, and were told by the equally desperate battery 
commanders, whose guns covered the ground in front of them, that they had used 
their last round, and artillery support was impossible. 

One day an 8-inch “ how." was towed into position a bit out in front of B—- -. 
We thought that at last the sorely necded guns and shells were arriving, but our 
hopes were rudely doused when they 'phoned the F.O.O., and asked him to be very 
careful in his observation, as the gun commander could only rake up two rounds. 
А third shell had been promised, but at the time fixed for the shoot it hadn't arrived. 
Seems quaint when, nowadays, you see acres of hefty 15-inch “ammo ” at the 
dumps and railheads, doesn't it ? 

In these days the salient beyond B was a deathtrap. The enemy had 
everything “ taped," and you never knew at what particular instant the hurricane 
would loose itself about your ears. I got like a cat almost. If anything made a 
noise unexpectedly when I was back in rest, I jumped. You get better, of course. 
Just nerves. Sometimes you get listening, too—just listening, and if anyone speaks 
or even rustles, you get annoyed. And it's always the shriek of a shell you expect — 
always. Funny things nerves. Strongest of chaps get like that. I've noticed it 
many times. | 

Well, where exactly was I? I was talking of the time we were having our two- 
year hammering, wasn't I? Well, to get on with the yarn, there blew into our 
encampment at B one wintry morning, a lad with a collection of mysterious 
boxes and other gear. Не was introduced às the chap who'd arrived to initiate us 
into the working of small sets. Не’ come from the Base. 

We called him Samuel; his real name I forget. It doesn't matter. What 
Samuel didn't know about wireless wasn't worth while. He could tell you abso- 
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lutely anything. Formule and data oozed out of him. Stanley and Fleming were 
mere amateurs alongside of Samuel ! 

Even on the constructional side he had a similar wealth of knowledge. For 
instance, he could tell you just exactly the size and composition of the high-tension 
insulators at Nauen. If you still thirsted, he could enlighten you as to the dimensions 
of the knob on the change-over switch at Koko Head. Nothing floored him, nobody 
cornered him, and a gumbooted reference library he remained ; till he slipped from 
our ken in a three-ton “ Commer " one morning. Fearful lad he was. Put years оп 
everybody. 

Well, about a day or so after Samuel turned up, Private McTavish and I were 
detailed for a trip to the trenches in his company. Ком, this same McTavish was 
rather a decent old chap, and had been attached to us from the H.L.I. for instruction. 
He was a battalion signaller, and had served his apprenticeship in that splendid 
shop—the Indian Telegraphs. They're all good men. Well, the prospect of being 
cooped up with “ Encyclopadic Sammy ” (as we called him) hardly made either of us 
beside ourselves with joy. However, we had to forget all about that. 

We were to proceed to the village of Z—— and erect a trench station there. 
There were three stages, First, we would be taken to the R.E. Dump near the 
D——— cross-roads, by motor lorry. At night, of course. 

Once there, we should have to look out for one of the 11th Divisional Signal 
Company's limbers, which boasted a pair of mules, and had been detailed for the 
job. The limber would run us up to the foot of the ridge оп the west side of Z——. 
Thence we should have to finish our journey on “ Shanks's mare," as the limber would 
be spotted if it got on the skyline atop the ridge. | 

Well, we got to the dump without event. Of course, the M.P. at the corner 
“ hadn't noticed a limber with two mules." He was a decent lad, and told us to get 
into his shelter. He'd “ give us a shout when he saw our limber.” We sat by his 
coke fire for a decent bit, and were just getting comfy when we heard someone 
yelling for a wireless party. Outside we went, and there, drawn in on the muddy 
roadside, stood a two-wheeled limber with two huge mules. The biggest brutes I've 
ever seen. 

“ You the wireless crowd for 2---?  Righto, climb up.” 

We climbed up and sat down on our gear ; then off started the limber. 

Those mules could step out, and we were under the ridge before wed time to 
light a cigarette almost. The roads were quiet. The transport had passed. We 
scarcely saw a soul all the way. There was hardly a sound that night. Quiet 
as а churchyard it was. It looked as if something were brewing. It seemed 
uncanny. | 

We got off the limber and unloaded our traps. 

“ Now," said the lance-jack in charge of the wagon, “ you keep straight on for 
Z Mind you don't go off the road. We've arranged a guide for you. He's 
coming down from the Brigade Test Station. P'rhaps you'll meet him a few hundred 
yards up. So long." 

The limber put about and rattled back liome. 

“We micht as weel be gettin’ on up the road," said McTavish, “ we'll likely 
be seein' the guide afore lang." 
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So we shouldered our loads and set out. We kept going for a bit, then Samuel 
suggested a five minutes’ breather. 

We were getting nearer the line, and the starshells seemed to fall only a few 
fields off. 

“ Апа this is the district they call the deathtrap—huh. Seems quict just at 
present—hey ? ” queried Samuel. 

“ You haud on a wee," growled McTavish. “ Ye'll ken aw aboot it if ye bide 
maim three days. Wait till Fritz trots oot a bit arteeleery acteeveety. It'll pit the 
fear о” Goad in ye, ma mannie. Aye, it will that.” 

“ Huh," said Samuel ; “ huh.” 

And the subject dropped. 

We plodded on again, and at last saw a figure hurrying down the roadway 
toward us. It was our guide. 

“ Sorry I'm late, can I help you carry something ? ” 

Samuel got in first, and presented the luckless guide, poor lad, with an exceedingly 
hefty accumulator. 

To properly appreciate the heftiness of the particular type you must carry a 
couple of them down a duckboard trench on a wet night, when your gumboots won't 
grip the greasy boards. If the trench is being strafed, or you mect a fatigue party 
carrying corrugated iron in the opposite direction, you invariably hunt round for 
your best adjectives. 

Millstones are as pith balls alongside the old-fashioned types, believe me. 

Well, we eventually reached Z Here Samuel created a diversion by 
flashing his torch on the building in which the Test Station was located. “ Put 
that thing out," howled the perspiring guide. “ We'll all be " The 
rest was lost in a hurricane of machine-gun bullets, which plugged a geometrically 
straight line across the brickwork some twelve inches above our heads. Samuel 
hastily “ doused the glim.” It had a beam like a million candlepower searchlight, 
and would have made a substantial rolling pin look anemic by comparison. Horrible 
brute of a thing. It almost won us gold stripes on several occasions ; till McTavish 
“ wandered " it one night. Then we breathed again. 

“Now,” said the guide, “ we'll get downstairs, and he disappeared down 
a black hole in the flagstones. “ Follow me, and don't flash that thing 
араш.” | 

“ Wh-wheze's this Неа to, old scout ? " asked Samuel. 

“Oh, this leads to the cellar ; you'll see presently.” 

We slithered down into the darkness, and saw a chink of light on our right. 
From the region of the light came voices and laughter. 

Suddenly there was a loud twang, and a door-bell, somewhere in the ruin, 
began to peal in a truly hair-raising manner. “ Halt, who comes ? " a voice yelled, 
and with the challenge we heard a rifle bolt snap home. “ It's alright, Jimmy, it's 
only me," shouted our guide. 

“ That's our special alarm, you see. If anybody comes prowling at night they 
foul the wire and off goes the bell. Compree ? " 

'" An—and does anybody ev-ever come p-prowling at night ? ” queried Samuel, 
as the bell gave a second unexpected and brazen jangle. 
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“ Well, there's lots of queer stories going round—spies, snipers this side the line 
and things like that. It's a funny place after dark." 

“ [—I see," said Samuel. 

The guide drew aside a curtain, and we found ourselves in a cheery little place. 
l'our signal chaps were seated round a red-hot little stove, which roared up into tlie 
ruin through a series of cunningly devised spark catchers—home made, of course. 

They made us welcome, insisted on our having cofíee and toast, and then 
suggested we put up for the night in their place. 

Our dug-out was down at the foot of the house garden. Lots of time in tlic 
moming to see it. However, if we were very keen, of course, they'd crawl out and 
show us. But then the snipers, and—-—— Samuel decided the moming would be lots 
сі time. 

McTavish discovered a '' brither Scot " amongst the Test Station crew. 

Somebody suggested “ pontoon,” and play was begun. 

We had a glorious night, and turned in about midnight. 

Next morning we crawled out to inspect our future home. 

“ Michty," said McTavish. ''Whita midden.” 

It was true, the place was “snowed ” up. Empty bully tins, old newspapers, 
and discarded toggery littered the floor in a wonderful mouldy mélange. 

However, we soon had the place square, and carried in our gear and kits. 

Samuel then said we would erect an aerial. 

Clearing his throat, he observed that the method was simplicity itself. First 
you found a suitable tree. Luckily, he said, we had a good specimen just over the 
wall in the next garden. This tree we would use. You employed a dummy пйе 
grenade, to which was attached a length of light line, and you fire it from 
At this point, Samuel, the better to explain, looked in his traps for dummy grenades. 

They were missing. 

We looked at each other dumbly. 

“ Huh, that's nothing, I'll soon fix you an aerial. I must have forgotten these 
damn grenades. Doesn't matter, however." 

“ Whit dae ye propose daein, then ? " queried McTavish heavily. 

“ O, РП climb the tree and pass a line through one of these forks." 

“Fine. Man, ye hae а heid on уе, richt enough. If ye speel that tree ye'll be 
in view of ae Fritz's trenches. Wanst he spots ye, it wid be rare practice for his 
arteeleery. Take ma advice and pit yer bit speel aff till it's dark." 

“ Now, look here, old scout," said Samuel, “ you pull up your socks and talk 
sense! I'H climb that tree and have an aerial ready before you realise it. The 
p-people across the way won't notice me. I’m not afraid. Another thing, I'm 
running this show, not you." 

“ Righto, ma mannie. Afore ye gang jist lea us yer freens addresses. I'm no 
bad at writing а sympatheetic letter maself."' 

Samuel gave McTavish a withering glare, tied the line about his middle, 
and with an appropriate gesture stalked to the base of the tree, via a gap in 
the wall. 

He began to climb. After almost ten minutes' labour he got some twenty feet 
up. Then he stuck. 
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McTavish asked something of a frivolous nature; then, with awful un- 
expectedness, there was a fearful crash, and a cloud of steamy white smoke 
shot past the tree. : 

“ Hi, come doon," shrieked McTavish ; '' quick, man, they're rangin’ on уе; 
quick, eediot, quick ! ” 

“ Intae the dugoot, boays,” and off we pelted for our dwelling at a speed which 
would have worked out at three minutes for the hundred flat. 

Samuel let go, and shot earthward like the business piece of a Nasmyth hammer. 
Then he disappeared. We were too intent on getting under cover to notice where. - 

Then the entire artillery of an Army group seemed to open out on our back 
garden. Ithink their two Jack Johnson guns had a whack, too. 

Our dugout leapt and staggered in its foundations like a turret tramp in dirty 
weather. 

The noise was appalling, terrific crashes, whines, thuds—all mixed up in a 
devilish reeking hotch-potch. ‘ Goad,” gritted McTavish, as our dwelling leapt 
almost thirty inches and wobbled back again. “ That yin wis a fair Wee MacGregor. 
It wisna unner ten inch, I'll wager. This place'll be battered tae h afore they 
feenish. Aw ower the heid o that eediot.”’ 

Meanwhile, the typhoon went on. Shells crashed into the ground all round the 
place. 

We got resigned. We were waiting on the roof blowing in, when the strafe 
ceased as abruptly as it had begun. ; 

“ Pit yer head oot, Cycle, and see if ye can вес onything о’ the согр,” said 
McTavish. 

“ Corp? what 5 ш 2” T asked. 

“Тһе body, man.’ 

However, Samuel’s body didn’t appear to be in the vicinity. There was nothing 
save а sea of blackened holes. 

The tree had weathered the storm. It looked a bit gaunter and blacker. 

“ Wheest,” said McTavish, “ I hear somebody moaning.” 

We listened, and sure enough we heard the sound coming from the other end ot 
the garden. 

Out we hurried, and there in a deep hole, not horribly mangled as we'd expected, 
but apparently whole, was Samucl, rather white and round-eyed. 

“ Hae ye been hit, laddie ? ” queried McTavish anxiously. 

" N-no. I nipped into t-this hole w-when it began. І n-never thought t-they 
w-were so lavish with t-their r-rotten shells." Here Samuel’s voice trailed off in a 
sort of cross between a gasp and a moan. It had rather startled him, I think. 

“ Wheest man, that’s nothing, we've aw got tae come unner fire. Ye'll get ower 
it in a meenit. Come intae the dugout and pu yerself thegither. 

“ Ye can thank Goad Fritz didna bring his twenty-two inches intae action." 

“ W-what, had he guns so big ? ” 

“Не his that, ma mannie," lied McTavish, ‘and they mak’ holes like the crater 
at Hooge when they gang off." 

Samuel sat down in the dugout—rather gingerly. His meteoric descent doubtless 
was responsible. 


414 ІНЕ WIRELESS WORLD [SEPT., І017. 
We were “ getting outside ” some tea and toast, as а sort of pick-me-up, when 

there was a deep bass inquiry from the doorway. “ Where's that infernal lunatic 

who skinned up the tree. Saw him from the front line. Come along, jump to it, 

is he here ? ” 

'* Yes, old sc I mean, sir," amended Samuel hastily. “И was I." 

He then told the infantry officer who and what we were, and how he had climbed 


the tree. 
“ I see," said the officer of foot. ‘‘ Well, I'd advise you to select some other 


site now. The Hun most probably will pay you further little attentions—most 
probably. There's a decent dugout with trees handy on the south side of the 


village. ГИ show you if you accompany me.” 
We moved into the place that night, got a good aerial erected, and spent a fairly 


“cushy ” week. 
Samuel became his old self again. He wasn't such a bad sort when you got into 


his ways. He had his failings and good points like us all. 
But I often smile. It was quaint. 
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BELGIUM is a little kingdom, but its heart is great. Great also is the indebtedness 
of the Allied cause to her gallant stand in the early davs of the war. Despite all 
trials and tribulations, despite sufferings and troubles, the extent of which only those 
who have come into such close contact with the unspeakable German can realise, her 
sons have all the time fought bravely against odds, and those of them who have turned 
their attention to radiotelegraphy have performed deeds as heroic as those of our 
own countrymen, which so frequently figure in these pages. In this present issue, as 
some slight tribute to Belgian intrepidity and staunchness, we purpose devoting the 
space, here regularly allocated to telegraphists' achievements, solely to the records of 
operators in the service of the Belgian Company, La Soctélé Anonyme Internationale 
de Télégraphie Sans Fil (shortly entitled S.A.I.T.). They are not by any means 
all of Belgian blood, but, whether this be so or not, they are all inspired by the noble 
tradition which permeates the Belgian wireless organisation. 


* * * * * * 


SPECIALLY COMMENDED. 


Mr. H. Hillebrand received his appointment as telegraphist in the service of the 
Belgian Company on August rst, 1915, and has since served on a number of Dutch 
vessels. He was in charge of the wireless on 
board the s.s. Bandoeng, а steamer belonging 
to the Rotterdamsche Lloyd at the time when 
this vessel was torpedoed in February last. Mr. 
Hillebrand sent cut the signals of distress and 
performed the duties of getting into touch 
with rescuers, giving them positions and other 
particulars in со efficient a way, and conducted 
himself under the trying circumstances with 
such exemplary courage and fortitude, that the 
steamship company forwarded to the S.A.I. T. a 
letter of appreciation of his services, wherein 
they give generous expression to their 
satisfaction. 

* * * * 


А Sap Loss. 


A very large number of the emplovees of the 
S.A.I.T. have enlisted іп the Belgian Army on 
active service. In our New Year issue for 1916 Н. HILLEBRAND. 
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we chronicled the fact that amongst those included in this Roll of Honour were two 
telegraphists in the Belgian Company’s service 
at the time when war broke out. These 
gentlemen, Sergeant G. J. Wissaert and Sergeant 
Е. Befahy, have been on active service ever 
since. We have, however, to record with 
deep regret that Adjutant С. J. Wissaert 
(for he had won his promotion in the field) 
was recently reported killed іп action in 
Flanders. At the date of his demise he was in 
his early twenties and had served the Belgian 
Company as telegraphist from December 16th, 


— р 


ADJUTANT G. J. WISSAERT. 1913. It is an infinite pity to think that a 
promising career like his should have been cut short so near its commencement. 


ж ж ж ж ж ж 


UNDYING HEROISM. | 

Our readers will remember the wreck of the Spanish steamer Pio Nono, recorded 
on page 850 of Volume IV. The vessel belonged to Messrs. Pinillos Izquierdo y 
Compania of Cadiz, and the wircless operators carried were in the service of tlic 
^lgian Company. Mr. F. H. de Solas was 29 years of age and had received his 
appointment on March Ist, 1913. He had already experienced disaster to the 
vessel on board of which he served, for he had been telegraphist-in-charge on the 
Spanish steamer Fernando Po, when that vessel was lost off По-По, on July 4th, 1916. 
At the time when our former account was published we had not learned of two 
dramatic happenings in connection with this disaster. One particular, which has 
since come to our knowledge, is that twenty-four hours before the vessel establi: hed 
communication with the Buenos Aires, the vessel which effected the rescue of eleven 
survivors, a French transport had already got into touch and received on board а 
certain number of the crew, so that the total 
actuallv saved was very nearly double the 
number referred to in our original story. 
Our second additional particular is that, 
before the vessel finally sank beneath the 
waves, a telegram was radiated from her 
aerials, conceived in the following terms : 
“ All is useless. We are sinking. Good-bye 
forever: ” It is believed by the officials of 
the Belgian Company that this tragic sentence, 
this notification of inevitable disaster and 
death, was transmitted by the senior 
operatoz, Мг. de Solas, the son of a 
distinguished officer in the Spanish Navy. 
His comrade on this ill-fated vessel was 
Mr. Emilio Garcia Rodriguez, a young man Hx 
abcut 24 years of age, who had only joined u 7 Р | М 
the staff of the the S.A.LT. in April last MR. Е. H. DE SOLAS. 
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уеаг. The officials of the 5.5. Buenos Aires, which went to the assistance of the 
Pio Nono, state that both telegraphists performed their duties to the last in a 
heroic fashion, resorting to the use of the 
auxiliary apparatus when the current from the 
ship’s dynamo failed ; and when that in its 
turn became useless, through the exhaustion of 
the accumulators, the gallant young men 
continued their duty by signalling with a More 
lamp. 

The heroes have passed away, but their 
heroism survives them. 


* * ж ж ж 


Two MEN ОЕ MARK. 

On board the Dutch steamer Charlois, 
belonging to the American Petroleum Company, 
which trades between Holland and the U.S.A., 
Mr. J. Holstein occupied the position of wire- 


less operator. Although appointed no earlier Grae 7%. ) 
than August 16th, rgr2, he was one of the 27) ia 
senior telegcaphists in the service of the Belgian 

Company. The vessel on which he was em- J. HOLSTEIN. 


ployed sailed from Holland in the course of last 

March and, no tidings having since been received concerning her, the authorities have 
now registered the Charlois as lost. Here we have one of those instances, increasing in 
rarity now that wireless telegraphy is becoming so universally employed on ocean- 
going steamers, where the relatives of those missing have not the poor satisfaction 
of learning the fate of those who were dear to them. In the same wireless service 
was Mr. A. Macho, who received his appointment on August Ist, 1914, on board а 
Spanish steamer, belonging to the Cia Transatlantica of Barcelona, trading between 
Spain and the South Pacific. This vessel went down off Cape Town on May 25th 
last, only very few of her complement were saved, and we regret to state that 
Mr. Macho was not among the survivors. We have been unable at present to secure 
a photograph of Mr. Macho, but that of Mr. Holstein will be found upon this page. 


* ж ж ж ш ж 


OF PORTUGUESE NATIONALITY. 


Mr. A. G. S. Tavares was appointed telegraphist in the service of the Belgian 
Company on August Ist, 1915, and was appointed to a steamer belonging to the 
Empreza Nacional de Navegacao of Lisbon. Whilst on a voyage in European 
waters his vessel fell a victim to German submarine piracy on June 23rd last. Мс. 
Tavares, a young man of one-and-twenty, displayed high courage, dauntlessly 
executing his duty under the greatest difficulty, and remained on board until just 
before the steamer actually foundered. His conduct won for him the highest 
encomium from the captain of his vessel. А co-patriot of Mr. Tavares, або in the 
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service of the Belgian Company, Mr. A. Contreiras was serving on board 
another unit of the Empreza Nacional’s flotilla, when that vessel was 
torpedoed on March roth of this year. 
Mr. Contreiras entered the employment of 
the S.A.I.T. on February 16th, 1914, and 
had discharged his duties during his three 
and a half years at sea to the entire satisfac- 
tion both of his employers and the captains 
of the vessels on which he served. Не was 
fortunate enough to be numbered amongst 
the survivors from this ill-fated Portuguese 
steamer. 
ж ж ж ж 


FIvE DAYS OF SUFFERING. 


Mr. F. S. Double, a voung man of 
English nationality, belonging to 112, 
Orford Road, Walthamstow, was attached | 


be 


MR. E. GARCIA RODRIGUEZ. 


to the s.s. Southland, one of the fleet of the 
Red Star Line, when that vessel was 
torpedoed by the enemy on June 4th last. 
This vessel was torpedoed on one of the all 
too frequent occasions when the ruthless 
Teutonic pirate turned his helpless victims 
adrift so far from land that it must have 
been a matter of considerable doubt as to 
whether they would ever be able to reach 
the shore again. The sufferings of Mr. Е. S. 
Double and his companions tossing, short cee 
of food and water, in an open boat for five MR. od G B TAVARES: 
days, may be more easily imagined than 
described. Eventually, however, they were rescued by a passing ship from their 
precarious position. Мг. Double has been serving the Belgian Company for over 
three years, receiving his appointment on June 16th, 1014. 
* * ж ж ж ж 

It constitutes one of the bright relieving features іп the dark history of this 
tragic struggle, that we have brought home to us in such examples as those chronicled 
above, the gallantry latent in the young men of our own nation and those of our 
Allies. The present writer knew Belgium and her soldiers well before the war, and 
—accustomed to the trim uniforms and polished drill of our own little army—did 
not realise the heights of heroism to which the subjects of King Albert would rise 
under the inspiration of war pro patria against fearful odds. 


Instructional Article 
NEW SERIES (Мо. 6). 


EDITORIAL NOTE.—In the opening number of the new volume we сот- 
menced а new series of valuable instructional articles dealing with Alternating 
Current Working. These articles, of which the present is the sixth, are being 
specially prepared by a wireless expert for wireless students, and will be found to be 
of great value to all who are interested їп wireless telegraphy, either from the theoretical 
or practical point of view. They will also show the practical application of the 
instruction т mathematics given іп the previous volume. 


CAPACITY. 


33. Relation between Current Voltage and Impedance—with capacity in 
circuit. 

It has been shown (section 18) that when an inductance is present in a circuit 
а reactance 15 exerted in that circuit, and also that the magnitude of the current 
is limited by the reactance. 

In the same way wnen capacity is present the condenser exerts a reactance, 
and in order to determine this reactance the relation between the charging current 
and the applied voltage must be known. Since the amount of electricity capable 
of being discharged from a condenser charged by an alternating pressure continually 
varies, the rate of change of current can be expressed as so many units of quantity 
per unit time. The rate of change can therefore be expressed in coulombs per 
second, but a coulomb per second is equal to a current of one ampere, thercfore 
the rate of change at any instant can be measurcd in amperes. 

If the voltage applicd to the condenser follows the sine law, then 

Е,-Е sin 9 where 0 —of, 
and the current C, flowing into or out of the condenser at any instant will be 


C,=o КЕ cos 0 where о —2zn. A 
Therefore the maximum value of С will be 
C = Ww KE. 


max. 
Since the effect of capacity in a circuit is to cause 

the current to lead the applied voltage by 90°, «КЕ will 

be 90° out of phase with ЈЕ, CR 
A . vector diagram can be constructed with the Е 

pressures as was done іп the case of an inductive circuit. 
In diagram 25 let AB represent the applied voltage ; 

the two components of this voltage will then be CR and 

Ее at right angles to each other. The capacity reactance 

t) 

will then be - Č, and therefore it follows from the diagram 

w K FIG. 25. 
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that 


34. Relation between Current, Voltage and Impedance— with capacity, resist- 
ance and inductance in circuit. 


When inductance is present in a circuit the current lags behind the applied 
voltage. The effect of capacity in circuit, as already shown, is to cause the current 
to lead the applied voltage. If capacity and inductance are both present in a 
circuit, then the reactance due to the capacity will tend to neutralise the reactance 
due to the inductance. The resultant reactance will therefore be the difference 
between the two reactances—1.¢., that due to inductance and that due to capacity. 


ке : | І ы 
Since w L is the reactance due to inductance and — k is the reactance due to 
w 


capacity, the total reactance in the circuit will be w L — y 
в) 


Therefore the current C in a current containing resistance, inductance and 
capacity is given by 
E 
up RED. 
URL= к) у 
It must Бе remembered that К is measured т {ага $ and L in henries. 


In the vector diagram, 


ж/б Гір. 26, let AB represent CR т 
i phase with the current, AD 
| equals w LC, 9o? in advance of 
the current, and AF equals 
| on 9o? behind the current. 
КА. w K 
WLC 


Since the vectors AD and 
АГ are in the same line and in 
opposite directions the alge- 
braical sum of their projections 
equals AD—AF-AE. The 
impressed E.M.F. is therefore 
equal to the sum of the pro- 
jections of АВ and АЕ, апа 
equals the vector АС. 

The current lags behind 


о--->------- 
> 


w K the appled E.M.F. by the 
| angle @ where 
l AD—AF 
ап 9z-—— 22-2. 
| Тап Б 
Ше 
КЕ КЕГІ 


FIG. 20. R 
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35. Resonance.—In а circuit containing inductance and capacity supplied 
with an alternating E.M.F. a condition is set up under certain circumstances 
that is of great importance and utility in wireless telegraph sets. 

In Fig. 27 is a circuit containing 
a resistance of 2 о, an inductance of 


o'I henry and a capacity of 12 mfd. Oth eU 
The frequency of the supply is 150 ~, 12 m fd 
and it is desired that the current in 
the circuit shall be 20 amperes. 
Now the voltage drop across the 1507“ 


resistance will be 2 x 20=40 volts. FIG. 27. 
That across the inductance will equal 
CxwL=20X2n 150 X0-I 
= 1884 volts. 
The voltage across the condenser will be СХ 
ч) 


І 
zo suec ene e 


„12 
27 [50 Sd 
=1769 volts. 

Therefore the applied voltage to give a current of 20 amperes in the circuit 

will be ( р C 4) 

EZATACRHE(C oL- —.) ; 
and since the voltage drop across the resistance, inductance and capacity is equal 
to the reactance multiplied by the current, the applicd voltage 
E = у (40? + (1884 — 1769)"; 
= 4/(1600 +13225) 
== 1/1 4825 
—I21:7 volts. 

It will at once be seen that the voltage drop across the resistance is less than 
the applied voltage, whereas the voltage drop across the inductance and capacity 
is much greater than the applied voltage (see Fig. 26). 

The reactance due to inductance is greater than the reactance due to the 
capacity, therefore the current will lag behind the applied voltage. 

If the reactance due to inductance is less than that due to capacity, then the 
current would lead the applied voltage. 

Now calculate the current in the circuit hen L —0:0938 henry, the frequency 
—I50 ~, the capacity 2 12 mfd., the applie' voltage is 12177 and the resistance 
is 2w. We have :--- 

C= 121:7 
у gh (27 150 X -0938— ———L  — = ) | 
2т150Х__,, 
10 


І21:7 


— V 14 (88:45 — 88-45) 
_12177 
2 


--бо:85 amperes. 
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If the voltage across the inductance be calculated, then 
w LC =2к 150 X "0938 x 60:85 
= 5383 volts, 
and that across the capacity 
C _ 60°85 x 108 
«К 2n150X12 
= 5383 volts. 

It will at once be seen that the voltage across the inductance and condenser 
are now equal and that the current has risen to a value over three times the previous 
value. 

Now when wl -—. the current in the circuit is the greatest possible, 
w 


and in fact the circuit obeys the law C= 


a 


- and the current and applicd voltage 


are in phase. 
When this is the case in a circuit containing inductance and capacity the 
circuit is said to be in Resonance. 
It will readily be scen that the inductance and capacity can be any value 
whatever provided wlL=—, and that И Г is increased К will have to be 
и) 


decreased accordingly. 


36. Meaning of Resonance.—Consider first the high frequency circuit of a 
wireless telegraph set, consisting of a con- 
denser, some source of alternating E.M.F., 
an inductance, and a very small spark gap 
(Fig. 28). 

Charge the condenser to the maximum 
voltage, and let this voltage be sufficient 
to cause a spark to pass between the gap. 

FIG. 28. When the condenser is fully charged, 
let А on curve, Fig. 29, represent this point. Аз soon as the voltage across the 
condenser is sufficient a spark will now pass across the gap and a current will 
flow round the circuit. 

If the resistance 
of the circuit 15 not 
too great, the current 
will overshoot the zero 
point and charge the 
condenser in the oppo- 
site sense, as scen at 
В, Гір. 29. This 
charging and dis ЖЕЕ 222252222225525222 0225225 22 222992 5 2: 92: B SEPERRSS 
charging of the con- HEHHE ИНЕШ HH 
denser will continue ^ С“ EG 7772 m 
for some time if the FIG. 20. 
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charging voltage is switched off, but will eventually die down to zero. И the 
circuit is in resonance then this oscillatory discharge, as it 1s called, will be sustained 
with the minimum loss of amplitude in each charge and discharge of the condenser. 


97. Mechanical Analogy.—Let a weight be suspended from some point. 
Now the weight can be set in motion by applying a force and giving it energy. 
The weight will then swing to and fro with a (certain) period of vibration, which 
period is known as the natural period of the system. If, instead of imparting all 
the energy to the weight at once, it is provided in small amounts, it will be soon 
found that the energy must be supplied at some fixed interval of time in order 
to obtain the same swing as before. Thus, in order to obtain this amplitude, the 
force must be applied at either the end or beginning of the swing—that is, the force 
must be applied in time with the natural period of the system. 

The same effect occurs in a resonant circuit consisting of an inductance and 
capacity, the current flowing in the circuit being therefore the maximum possible. 


88. Natural Frequency.—It has been shown that when oL = v the circuit 


is in resonance and that the period of vibration of the circuit is its na ural period 
or frequency. 
since woL=—, 2nnL =! n=— 
v К 2r 4K 2n КІ, 
If n for the example used in section 35 be worked out from the above, we 
have the frequency required to obtain resonance :— 


dm ыо E periods per sec. 

106 
Therefore, instead of altering the inductance to suit the capacity, or the capacity 
to suit the inductance, the frequency of the supply can be altered to make the 
reactances cf the inductance and capacity the same, thus, again, getting resonance 
and the period of the circuit being equal to its natural period. 

In wireless telegraph sets an inductance known as a low frequency tuning 
inductance is used in the low frequency circuit in order that the condensers may 
be charged with the maximum amount of current, and it will be shown when the 
high frequency circuit is considered how important this tuning inductance is. 
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ELECTRIC AND MAGNETIC MEASUREMENTS. By Charles Marquis 
Smith. New York: The Macmillan Company. 1917. London: Macmillan 
& Company. 10s. ба. nel. 


This useful and clearly written volume is, in the words of the author, '' the 
‘‘development of a course of lecture and laboratory notes which have been used 
“for some years by students іп mimeographed form." It will be welcomed by science 
masters and others who realise the importance of sound laboratory work, and by 
bringing together in one volume matter usually distributed throughout a number 
of books the author has rendered a distinct service. А virtue of the book is that 
particular types of apparatus are not demanded unless these are well known and 
generally available. 

Part I. of the introduction opens with a few words on the Treatment of Errors 
in Laboratory Work and the methods of avoiding them. Following these, we find 
a note on laboratory methods, written in a manner which indicates considerable 
practical experience in laboratory work and the training of students. The remainder 
of the introduction is taken up with definitions and units, dimensioral formule and 
miscellaneous information. 

Chapter I. deals with Galvanometers. The difference between the various 
types and the characteristics of each group are well defined, after which the author 
treats of such matters as shunt circuits and sensibilities. Chapter II. deals in a 
similar manner with resistance and its measurements : standard resistance coils, the 
meter bridge and the Wheatstone bridge being well considered from the practical 
standpoint. Chapter III. covers electromotive force and potential difference, and 
contains descriptions of the Leclanche cell, the dry cell, and standard cells. А briet 
treatment of thermo-electricity and battery resistances are also dealt with in Part I. 
of this chapter, Part II. of which is given up to Potentiometers. Other chapters 
are devoted to the electric current, capacity, and the condenser, electro-magnetic 
induction, the measurement of capacity and inductance and similar matters, a fairly 
complete index closing the book. 

The most valuable feature of this book is undoubtedly the number of carefully 
arranged laboratory exercises, some sixty in all, which are interspersed throughout 
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the volume. The diagrams and illustrations are clear and well drawn, and the 
mathematical treatment of the subject not too advanced. In view of the increasing 
appreciation of the value of accurate measurement as a part of a technical course, 
this book should find a ready sale. 


* * * * ж ж 


A GUIDE ТО DRAUGHTSMANSHIP. By W. Horace Smith. Е. and F.N. Spon, 
Ltd., London. Price 2s. Od. net, 2s. 9d. post free. 


The author states that his aim throughout this treatise is “ to endeavour to deal 
“ generally and not particularly with any specific branch of the profession." This 
little volume of sixty pages, with twenty pages of plates, is so good, within its range, 
as to make us wish that its scope were wider. We should have liked to see a volume 
on similar lines covering three sections: (1) Architectural, (2) Mechanical, and 
(3) Shipbuilding. It should be a matter of economy to combine the three in a single 
volume, because what is said with regard to instruments, their manipulation, use of 
material, etc., could apply for the most part to all three sections. As matters stand, 
we have a handbook with a number of notes on the instruments usually employed 
and their manipulation which are likely to prove of much practical service to students 
taking up architectural drawing as a profession. They can use the treatise either 
for self-instruction, or for supplementing that given by a regular teacher. A certain 
number of items have occurred to us in the course of its perusal which, in our opinion, 
might have been touched on with advantage ; we purpose to indicate a few in case they 
may be found useful to the author and publishers, as well as to our readers. 

The question of the lighting of a Drawing Office, dealt with on page 17, does not 
make mention of a really important point with regard to artificial light. Electric 
lamp globes used for illuminating drawings in course of composition should be frosted 
so as to take out the ring and shadow otherwise cast by the filament. This process 
may be carried out in the office by utilising a frosting solution which, when dry, is 
perfectly washable, but which can be removed with the aid of turpentine. On 
page 33 our author deals with the subject of cleaning drawings, “ firstly with soft 
" indiarubber and then with stale bread-crumbs." (Beware of the Food Controller 
in war-time !) Now such a method, at all events when applied to tracing-linen, is 
apt to leave the surface dirty, and a preferable process is to employ benzoline. Again, 
in the excellent instructions for placing the material on the drawing-board, given on 
pages 39 and 40, Mr. Smith has omitted to say that the selvedge should be torn off 
the linen (which can readily be done by a steady pull), otherwise the edges are apt 
to cockle. When dealing with pencil points, on page 42, we would suggest the 
addition of а method not infrequently employed by expert draughtsmen, that of 
rotating the pencil in their fingers as they draw their line. If skilfully done the pencil 
will be found to sharpen itself as it goes along. When rolling up a tracing for despatch 
in a cardboard tube (see page 43), not only should care be taken to avoid creases, but 
to roll the tracing inkside outwards. This will be found to enable the recipient to 
unroll and flatten it more readilv. Оп page 43, when dealing with blue prints (ferri- 
cyanide process), mention might be made of the fact that additions can be introduced 
by utilising a solution in water of washing soda. The list of colours given on pages 
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47 and 45 might advantageously be supplemented by the addition of “ neutral tint " 
and “ Payne's grey." The former is especially useful in deepening the tone of апу 
colour without altering the tint or over-thickening the wash. Several references 
occur in the book to photographic methods of reproduction, and a hint for colouring 
“ black and white prints ” might be included. If they be sponged with clean water, 
with a slight addition of soap, the chalk which is frequently employed to dry the 
black and white print is removed. The colouring may be applied whilst the paper 
is damp and an even tint readily obtained. The lettering dealt with by Mr. Smith 
< mainly architectural. Engineers use stencil plates, and a good worker will, by 
placing his letters as close together as they can be got without joining, produce a very 
neat and workmanlike effect. 

With regard to the plates we find, at the end of the book, there is very little to 
criticise, save that the distinctions between wrought-iron, cast-iron and steel (see 
plate 16) are not usually utilised by engineering draughtsmen. The latter employ 
the same cross-hatching for all three, and indeed it would be a difficult matter to 
pictorially differentiate every variety of ferric material. The method, therefore, 
generally adopted is simply to reverse the hatching for adjacent pieces and indicate 
the material by marginal references. 

We have an objection to one practice, which has been followed by Mr. Smith 
throughout, on the score of its tending to produce an “ advertising ” effect. We refer 
to his giving not merely the kind of material to be used, but also the names of the 
makers and the price. The latter item is, to say the least of it, extremely liable to 
fluctuation. 


American Newspaper Enterprise 


The great journals of the United States of America do not confine their activities 
to purely journalistic enterprises. Mr. John R. Rathom, editor of the famous 
Providence Journal, was recently the guest of honour at the Convention of the 
Canadian Press Association in Toronto. In the course of the evening he made scme 
astonishing revelations as to the part played bv his paper in “ running to carth 
the foxy plots of the Germans against the peace and security of the United States. 
For ten years or so before the war the Journal had what Americans know as а 
“cinch " on a wireless telegraph installation, the paper having maintained two 
radiotelegraphic plants at Point Judith and at Block Island. 

Аз soon as the European War broke out the newspaper management decided to 
establish a system of “ listening in ” on the messages crossing the Atlantic. For five 
months they kept up a record of these messages and then set experts to decipher the 
codes used. The Brooklyn Naval Yard had received official instructions to keep 
close watch on the U.S.A. wireless installations at Sayville and Nantucket, but 
nothing suspicious was ever reported, until Mr. Rathom took some of the messages 
which he had received from his own newspaper operators to the State Department. 
The enquiries then set on foot showed that the Naval Yard operators had been in the 
pav of German agents іп America, and had received instructions not to hear too 
much. The codes employed were of an extremely ingenious nature. Many of them 
professed to be stock quotations, and some were even done up as directions for 
funerals. 
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Pastimes for Wireless Operators 


Souvenir and Curio Collecting 


WHILE it is the desire of most wireless operators to run a hobby there are many 
to whom such pastimes as model-making, sketching, and photography makc little 
appeal. Music, too, a hobby very frequently indulged in by Marconi men, is to a 
large extent dependent on an inborn love of harmony which can be increased and 
cultivated, but in its essentials never taught. To those who have not found in our 
previous articles just what they require we would recommend the pastime of souvenir 
and curio collecting. 

There is perhaps no hobby which covers a wider field, nor one wherein the 
devotee can mark out a clearer individuality than in curio collecting. Practised 
with care, discriminetion and good taste, this hobby may prove a source of 
infinite pleasure, and occasionally—although this factor should not influence the 
collector—a source of profit. The life of a wireless operator is peculiarly suitable 
for this particular pursuit, seeing that he is frequently in foreign ports with time on 
his hands to delve into mysteries which lie off the beaten track of every port. In 
these busy times, when transfer from one ship to another takes place almost every 
voyage, the number of ports which any one man may visit in the course of the year 
is surprisingly large. Furthermore, the operator on a cargo vessel or on a tramp 
steamer is much better suited in this respect than his confrére on the passenger 
liner plying between fixed points on the main ocean routes. 

In deciding to take up such a hobby as this the novice should first consider 
what definite line he will take. In every hobby there must be a set purpose, and if 
one endeavours to gather together indiscriminately a general collection of oddments, 
interest in the pastime will soon evaporate. 

The wireless man who is travelling to the east, for instance, has an excellent 
opportunity of collecting such things as native pottery, native jewellery, or if the 
ship is running right from the beaten track, knives, spears, and other fighting imple- 
ments. In the “ piping days of peace" the author had occasion to spend some 
time in Salonica, Constantinople, and some of the lesser-known Turkish ports. 
Here were acquired some highly interesting knives, flint-lock pistols, and а gun, 
together with several examples of native embroidery. The gun and pistols, after 
cleaning, proved to be of considerable age. The stock of the gun was found to be 
inlaid with beaten silver wire and mother-of-pearl, the rough material having 
obviously been obtained from buttons. The gun barrel showed an old English 
mark which suggested that a number of old English Army gun barrels had been 
disposed of to the mountaineers of Albania, probably by gun-running adventurers. 
The bore was about one inch, and the weapon had to be loaded with the help of a 
ramrod and fired with the crude flint lock. Although it is obviously very old and 
fitted with very crude mechanism, the trigger works as swiftly as many a modern 


gun. . 
Purchased at the same tirne were iwo fierce-looking pistols, much ornamented 
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and chased, of the type which is thrust in the belt of the wily mountaineer. A 
little application of paraffin cleaned away the dust and dirt and revealed much 
beauty, also bringing to light the fact that both were fully loaded, one with a lead 
bullet almost as big as а walnut. АП three were obtained after much bargaining 
in a native bazaar for a very low figure, and would easily fetch шшш times the 
amount paid if they were put up for sale. 


Objects such as these are of great help in ornamenting the home when in later 
years an operator settles down on shore, and splendid rugs and carpets are frequently 
to be obtained in the East for ridiculously low prices. It is the custom in Turkey 
and, we believe, in Persia to sell carpets by weight, the dealer quoting $0 much 
рег “oke " (the Turkish measure of weight), quite apart from the pattern of the 
carpet. Unless one understands the various qualities of the carpets it is easy to be 
swindled, and such objects should not be purchased by the inexperienced. One 
small hint, however, may be given to those who wish to know the rough method 
of judging the quality of a carpet. А good quality carpet is closely woven, and a 
poor quality the reverse. This cannot be easily judged from the surface, which can 
be fluffed out so as to give a closely woven appearance. If, however, the carpet be 
reversed and the back inspected a coarsely woven carpet will be found to have a 
coarse base. 

Great care and discrimination are required when purchasing curios in Mediter- 
ranean ports, and in fact in any port where visits from passenger ships are frequent. 
Port Said, Alexandria, Aleiers, and other African ports swarm with hawkers of 
“ fake " curios, which are manufactured in large quantities, either locally or in such 
centres as Birmingham. Experienced travellers are well acquainted with the 
enormous trade in spurious antiques which 15 carried out іп Egypt, and some of the 
finer imitations have deceived even experts. In the neighbourhood of the Pyramids 
a favourite trick of the native is to walk casually a few yards in front of the visitor 
and suddenly to spy some object in the sand. This he picks up, rubs it on his arm 
to remove the dust, and examines it with great interest. Naturally the curiosity 
of the visitor is at the same time aroused. Тһе innocent native willingly shows 
the object, which generally proves to be a scarab or an ancient gold ring, and offers 
it to the visitor for what would be a very low figure if it were genuine. Once the 
object is sold the native makes himself scarce and secures a further supply, which 
he buries piecenical in the sands in likely places where he can find them again when 
tourists are in sisht. 

In the East there is no such thing as a fixed price for any object, and if one 
wishes to purchase even a trifling curio it is necessary to submit to a long period 
of bargaining. The shrewd bargain-hunter never reveals the object which he really 
desires to purchase, and a visit to a native bazaar needs to be conducted with 
extreme skill if the coveted curio is to be purchased at a reasonable figure. Тһе 
usual method is to drift into the particular shop or stall where one wishes to purchase 
— we will say, for example, a certain rug. The obsequious merchant immediately 
presents his wares, painting their virtues in the most glowing colours, whilst the 
visitor regards them indifferently, or with only a very small show of interest. Some 
price-makine and bargaining then proceeds, and towards the end of the interview 
the prospective purchaser casually inquires the price of the rug he has in mind. 
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The shopman knows quite well that the first things inquired about are not those it 
is desired to purchase, and in nine cases out of ten he will detect just what it is his 
customer wants to buy, no matter how cunningly the desire to purchase is con- 
cealed. It is fatal to show any interest in the chosen rug, for if the shopman sees 
that the visitor is keen to buy, the price will go up accordingly. In any case, a 
price at least three times the proper value will at first be asked, and a good hour of 
bargaining and beating down, punctuated by protestations from the shopkeeper 
that the object 15 giving him no profit, and by the purchaser with pretences of 
leaving the shop, will ensue before the article is finally secured at a reasonable 
figure. . Visitors should never be deceived by a notice which so frequently appears 
in native bazaars to the effect that prices are fixed. Bargaining is universal in the 
East, and only patience and skill will enable a fair price to be secured. 

So far we have dealt with the purchase of interesting curios and mementos, - 
but many can be obtained in foreign lands almost for the asking. Some of the 
things of least interest abroad are of the greatest interest at home. А peculiar 
porous earthenware largely used in Egypt for carrying water and keeping it cool 
can be obtained very cheaply, a fine jar and of graceful shape costing practically 
a few pence. These jars, which are unglazed, become soaked with water, which 
in the dry air of Egypt evaporates rapidly. This evaporation cools the surface of 
the vessel, and as a consequence the water remains far below the ВВ о! 
the surrounding air, and is frequently icy cold. 

The South East Islands, which in peace times are frequently visited bs cargo 
steamers and tramp steamers, will yield a large assortment of most interesting 
curios, such as a peculiar form of coral and sea shells. Gorgeous specimens of the 
latter can readily be found on the seashore. South Africa can be made also to 
yield up a good collection of curios, and in fact there is scarcely any part of the 
world which cannot be made to contribute to an operator's collection. 

It is far from our purpose to make this article a catalogue of what can be 
obtained from the four corners of the earth ; it is rather our intention to throw a 
little light upon what is undoubtedly a most interesting hobby. So many readers 
have left the sea after having visited numerous foreign countries, and have brought 
with them practically nothing as a reminder of those happy days, and if these few 
notes lead even one or two men to start on the path of collecting we shall feel that 
the space has not been wasted. 


Discontinuance of Transatlantic Wireless Service 


AT the beginning of August Mr. Godfrey Isaacs, Managing Director of the 
Marconi Companies, issued the following announcement :— 


I beg to inform you that, in conformity with instructions received from the Govern- 
ment, as and from midnight to-morrow, the 4th instant, our Transatlantic Service, both 
east-bound and west-bound, will be discontinued until further notice. 

I am authorised to state that the closing of this service is in no sense brought about 
by any fault of the Marconi Company, either here or in Canada, but is purely a necessary 
war measure. 

I would be glad if, for the convenience of the public, who have been in the habit of 
using our service so largely, you would publish this announcement. 


Marconis Wireless Telegraph 
Company, Ltd. 


Report of Directors and Statement of Accounts 


HE Directors herewith submit the Balance 
Sheet and Profit and Loss Account for the year 
ended December 31st, 1916. 

The net profits of the business during the year, 
added to the balance brought forward from last 
account, after providing for expenses of munage- 
ment, depreciation, and all other expenses, amount 
to £625,979 125. 60. From this have to be deducted 
the following dividends: On Preference Shares 
7 per cent. for the year paid February Ist, 1917, 
417,590; on Ordinary Shares an interim dividend 
uf 5 per cent. paid February Ist, 1917, 261,134 8s. 
—178,634 8s. Leaving available for distribution 
by this meeting a balance of £547,345 4s. ба. 
The Directors recommend payment of further 
dividends: Оп Ordinary Shares 10 per cent. 
for the year 31st, 1916, 
£122,268 16s. ; on Preference Shares 5 per cent. 
for the year ended December 31st, 1016, £12,500— 
£134,708 16s; Leaving £412,576 8s. ба. It is 
proposed to transfer to General Reserve Account, 
£32,469 19s. 6d. ; and to carry forward to next 
account, £380,106 9s. Тһе General 
Account will then stand at £1,00c,000. 

The Directors do not recommend the distribu- 
tion of larger dividends, as in view of the demands 
for apparatus and matcrial likely to be made upon 
the compauy on the cessation of hostilities, and the 
uncertain financial outlook, they deem it prudent 
to strengthen its financial position. 

Following our usual custom, shares in associated 
companies and patents are taken into account in 
the Balance Sheet at their cost price—namelv, 
1,403,923 9s. 7d., which shows an increase of 
£20,265 15s. 14. The par value of the shares now 
stands at 42,457,450 14s. 104., exclusive of shares 
which have no capital denominaticn. 

Owing to unfavourable rates of exchange large 
suins of money have been invested temporarily or 
placed on deposit abroad. ‘The loss represented by 
the rates of exchange calculated on December 21st, 
1910, has been written off against Profit. and 
Loss Account. 


ended December 


Reserve 


In the event of ultimate realisation 


without loss, the amount so written off will appear 
as profit in another year. 

The Directors regret to have to inform the share- 
holders again that the Company is still without any 
remuneration or compensation from the Government 
for the use since the beginning of the war of the 
Company’s high-power stations and for other rela- 
tive services. Moreover, the Company has not yet 
been afforded an opportunity of considering any 
proposal as to the basis upon which either remu- 
neration or compensation is to be calculated. 
the third year in succession, therefore, it has becn 


For 


impossible to include any suin in respect of these 
matters in the accounts. А number of orders 
have, however, been received by the Company 
from Government Departments in respect of which 
payments have been duly made. 

Тһе four heads under which considerable sums 
are payable by the Governinent were set out in 
the Directors’ Report last year, as follows :— 

т. Remuneration and compensation by the 
Post Office in respect of the use of the Company's 
high-power stations since the beginning of the 
war, the staffing and management of those stations, 
and other services in connection therewith. 

(Under the above claim the Company has 
been repaid part of its out-of-pocket expenses, 
but the expenditure incurred is considerably 
in excess of the payments received.) 

2. For the use of the Company’s patents by the 
Admiralty since the expiration, on March 31st, 
1914, of the Admiralty agreement of 1903. 

(Shareholders were informed last year that 
the Company had received the assurance that 
the matter would be dealt with as quickly as 

This assurance has been repeated.) 
3. In respect of the use of the Company's patents 


possible. 


by the War Office, without agreements, during the 
whole time wireless telegraphy has been used by 
the War Office. 
(The War Office has informed the Company 
ethat this matter cannot be deelt with until 
after the war.) 
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4. For compensation by the Post Cffice in respect 
of their withdrawal from the contracts for the 
Imperial chain of stations. Ы 

(There have been repeated negotiations with 
a view to a settlement of this matter which 
are still proceeding.) 

The Marconi International Marine Communica- 
tion Company, Limited, has continued to show a 
substantial development іп its business апа 
increased profits. Dividends for the past year, 
amounting to 15 per cent., have been declared, 
and the sum of £51,279 7s. 7d. has been carried 
forward. In consequence of the considerable 
expenditure on Capital Account in providing instal- 
lations for additional ship stations, the remainder 
of the authorised capital was offered to the share- 
holders in the month of November last at a premium 
of r5s. per share, and the issue was largely over- 
subscribed. The business continues to increase 
rapidly and the orders now in hand are so large 
that additional capital becomes essential. The 
Company has, therefore, taken steps to increase 
its authorised capital to £600,000. 

The Russian Company, the Société Russe des 
Telégraphes et Téléphones sans Fil, has continued 
to do a large business and a dividend at the rate of 
17 per cent. for the year 1916 has been declared. | 

The French Company, La Compagnie Française 
Maritime et Coloniale de Télégraphie sans Fil, 
has declared a dividend for the year 1916 at the 
rate of 121 per cent. on the Ordinary Shares 
and r40.62 francs on the Founders’ Shares. 

The Amalgamated Wireless (Australasia), 
Limited, has paid a dividend of 5 per cent. in 
respect of the year ending June 30th, 1916. 

The nett income of the Marconi Wireless Tele- 
graph Company of America for the year 1916 
was $259,888 as compared with $177,316 for the 
previous year, and the total surplus now carried 
forward amounts to $801,776. The very large 
orders now being executed on behalf of the Govern- 
ment of the United States of America have neces- 


sitated the construction of considerable additional 
factory accommodation. The American Trans- 
Atlantic stations which were expected to constitute 
the principal source of revenue have remained idle 
in consequence of this Company’s stations con- 
tinuing to be employed by the Government. A 
very satisfactory telegraph service was being con- 
ducted from the Pacific Coast across the Pacific 
Ocean to the Hawaiian Islands and Japan up to 
the time the United States entered the war, when 
the Government took possession of the stations. 
Negotiations were immediately opened and аге 
progressing rapidly toward settling the basis of 
the payments to be made to the Company, and 
final agreement is expected to be reached promptly. 

Since the last report submitted to the shareholders 
the action brought by Messrs. O. Locker-Lampson 
and Peter E. Wright has been discontinued. In view 
of the unconditional withdrawal by the plaintiffs of 
all charges, the Company and its Directors agreed 
not to look to them for the payment of their 
costs, which will be borne by the Company. 

Mr. Henry William Allen and Mr. William Walter 
Bradfield, who have been associated with the 
Company since its inception, have been elected to 
the Board. Mr. Maurice Alfred Bramston, a 
Director of Associated Companies, has joined the 
Board of this Company. These three gentlemen 
retire in accordance with Article 74, as altered by 
Special Resolution, and, being eligible, offer them- 
selves for re-election. 

The Directors retiring by rotation are Senatore 
Guglielmo Marconi, Mr. Samuel Geoghegan, 
and Mr. Henry Spearman Saunders, who, being 
eligible, offer themselves for re-election. 

The Auditors, Messrs. Cooper Brothers & Co., 
also retire, and offer themselves for reappointment. 

By Order of the Board, 
HENRY W. ALLEN, 
Secretary. 
Marconi House, Strand, London, \.С.2, 
July 25th, 1917. 


The Share Market. 


Гомром, 14th August, 1017. 


THE shares of the various Marconi issues have been a very steady market during 


the past month. The issue of the Annual Report of the Parent Company announcing 
an increase of dividend, with marked progress, in conjunction with the very satisfac- 
tory meeting, has caused a considerable demand by investors for the shares of all 
the issues. The market shows a distinctly hardening tendency as we go to press. 
The closing prices are: Marconi Ordinary, 335 ; ditto Preference, 22; American 
Marconis, 17s. ; Canadian Marconis, 9s. 9d. ; Spanish Trust, 9s. ; Marconi Inter- 


national Marines, 21. 


F 
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Marconis Wireless 
Dr. BALANCE SHEET, 


£ s. d. ( s. d. 
To CaPITAL-- 

А ulhorised — 

1,250,000 Ordinary Shares of Дт each ..  £1,250,000 0 0 
250,000 7 per cent. Cumulative Participat- 
ing Preference Shares of £1 each sra 250,000 о о 
{1,500,000 о о 
Issued— 


1,222,688 Ordinary Shares of Дт each, fully paid .. 1,222,688 a 0 


250,000 7 per cent. Cumulative Participating Preference Shares 
of {т each, fully paid EN iis 


an ste "e 250,000 0 о 

---------- 1,472,058 о o 
» DILLS PAYABLE.. 4% dus bis bu 12,521 8 I 
ә SUNDRY CREDITORS 185,225 1 8 


» RESERVE FOR EXPENSES UNPAID AND > PAYMENTS IN ADVANCE AND 
OTHER CREDIT BALANCES ... 

» GENERAL RESERVE ACCOUNT ... 

» PROFIT AND Loss AccoUNT— 
Balance as per Appropriation Account, December 3154, 1915... 307.546 4 7 
Profit for the year as per Account = 2d ga аз 318,433 7 11 


----------- 625,079 12 6 


36,362 8 8 
967,530 о 6 


То Contingent Liability on Shares іп Associated 
Companies £58,228 ros. and Liabilities under 
Agreements. 


£3,300,306 II 5 


Report of the Auditors 


We have audited the above Ralance Sheet with the books in London and accounts from Rome. A 
amount we have seen letters or certificates stating that they are held on behalf of this Company. We 


Sheet is properly drawn up so as to exhibit a true and correct view of the state of the Company's affairs 
the Company. 


І.очгом, July 25th, 1917. 


Dr. PROFIT AND LOSS ACCOUNT for 


s. d. 
To Rents, Rates, INCOME AND OTHER TAXES, TRAVELLING, PURLICITY, GENERAL : 
EXPENSFS AND WAR SUBSCRIPTIONS А 37,064 15 0 
» SALARIES OF STAFF, CONTRIBUTION TO STAFF SUPERANNUATION d UND AND DIRECTORS' 
REMUNERATION ... Lis i a T 68,406 8 5 
‚‚ LAW CHARGES, PROFESSIONAL Е EES AND PATENT EXPENSES ue ak — 11,006 II 3 
3 DEPRECIATION ОР PLANT, о BUILDINGS AND FURNITURE ... E " 18,411 9 II 
», STATION EXPENSES зы к e 33,347 19 7 
» BALANCE REING PROFIT FOR ‘THE YEAR CARRIED TO BALANCE SHEET . - hed 318,433 711 


£486,670 12 I 


Dr. APPROPRIATION 
f s. d. 

To DIVIDEND OF 7 PER CENT. ON PREFERENCE SHARES FOR THE-YFAR ENDING 
DECEMBER З1$Т, 1916, paid February rst, 1917 he 17,500 0 0 

. INTERIM DIVIDEND OF 5 PER СЕКТ. ON ORDINARY SHARES FOR THE YEAR ENDING 
DECEMBER 3IST, 1916, paid February rst, 1917 854 - 61,1134 8 о 

, PROPOSED FINAL DIVIDEND FOR THE YEAR ENDING DECE MBER 3187, 1916, ON THE 
ORDINARY SHARES AT THE RATE OF IO PER CENT. PER ÂNNUM Jik 122,268 16 o 

» PROPOSED FINAL DIVIDEND FOR THE YEAR ENDING DECEMBER 3IST, 1916, ON THE 
PREFERENCE SHARES AT THE RATE OF 5 PER CENT. PER ANNUM ... КӨР Vus 12,500 о 0 
» GENERAL RESERVE Ee "S аа 21% "" S 32,469 19 6 
» BALANCE CARRIED ТО NEXT “ACCOUNT s zd se i Ко obs 380,106 9 0 
{625,979 12 6 


Telegraph Company, Ltd. 


December 31st, 1916. Cr. 


£ s. d. £ s. d. 


By CASH ат BANKERS AND IN HAND ... 12,413 10 0 


ә INVESTMENTS, FIxED DEPOSIT AND TEMPORARY Loans AGAINST 


SECURITIES 439,317 13 11 
. SUNDRY DEBTORS, DEBIT BALANCES AND EXPENDITURE ON FOREIGN 
DEVELOPMENTS de 995,876 7 4 
» STOCK AT COST OR UNDER à as 5 certified by Officers of the Company Р 150,015 4 8 
», FREEHOLD WORKS АТ DALSTON... ex a AN 2 ... 38,137 16 10 
Deduct Mortgage ... ЕЕ us А Жз t ... 11,611 I2 4 


ЕЕ 26,576 4 6 
» FREEHOLD PROPERTY AT CHELMSFORD AND PLANT, MACHINERY AND BUILDINGS АТ 
. CHELMSFORD AND GENOA WORKS $23 98,526 8 3 
» LONG DISTANCE STATIONS IN ENGLAND AND ÍRELAND (xcLuDIxG STORES) AND 
MOVABLE PLANT AT OTHER PLACES 114,241 12 7 
» EXPENDITURE ON LEASEHOLD PREMISES, OFFICE FuRNITU RE AND Е ITTINGS ‚ LoNDON, 
CHELMSFORD AND FOREIGN AGENCIES.. . m sie 34; У ЕЕЕ 28,915 1І 7 
»» SHARES IN ASSOCIATED COMPANIES AND PATENTS. pis tae EM ae 1,403923 9 7 


Shares held in Associated Companies are of a par value of [2,487,450 145. тоа. 


GODFREY С. ISAACS, Director. 
Н. RIALL SANKEY, Director. 


£3,300,306 11 5 


иже КЕЙ ссе sS) 


to the Shareholders. 


large part of the Investments and Shares in Associated Companies are held abroad. Except as to a small 
have obtained all the information and explanations we have required. Іп our opinion such Balance 
according to the best of our information and the explanations given to us and as shown by the books of 
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Marconi’s Wireless Telegraph Company, Ltd. 


Account of General Meeting 


HE Twentieth Ordinary General Meeting of 

the Marconi's Wireless Telegraph Company 
(Limited) was held yesterdav at the Cannon-Street 
Hotel, Cannon-Street, E.C., Mr. Godfrey C. Isaacs 
(managing director) presiding. 

The Secretary (Mr. Henry W. Allen, F.C.I.S.) 
having read the notice convening the meeting and 
the report of the auditors, 

The Chairman, at the outset, expressed regret at 
the enforced absence of Senatore Marconi, remark- 
ing that the services he was called upon to render 
in the interests of Italv, and consequently of all the 
Allies, would, he was sure, be accepted by the share- 
holders as a very full and sufficient reason for his 
absence. He then dealt with the various items in 
the balance-sheet, and proceeded : You will be glad 
to hear that the relationship between the Admiraltv 
and the company has continued to be equally agree- 
able to the company, and I have every reason to 
believe has been at least equally satisfactorv to the 
Admiralty. Some of our associated companies have 
made considerable progress during the vear ; some 
have been adversely affected by the war, and one or 
two have been able todo little more tban mark time. 
This is a condition of things which cannot be helped, 
and, in fact, was to be expected. 


MARCONI INTERNATIONAL MARINE. 


As the report informs you, the Marconi Inter- 
national Marine Communication Company 
(Limited) has shown a very substantial develop- 
ment, and its progress this vear is even greater than 
it was last and we regard that business as a very 
sound industrial investment. 

Our Russian company has continued to do a very 
large business, and has paid a dividend for 1916 at 
the rate of 17 per cent. It continues to do a very 
big business, and our view is that factories in 
Russia will have even better prospects after the 
war, and there is therefore every advantage in 
continuing to leave our money where it is for the 
present. 

Тне FRENCH COMPANY. 

The French company, La Compagnie Francaise 
Maritime et Coloniale de Télégraphie sans Fil, has 
declared an increased dividend for the past vear 
both on the Ordinary shares and upon the Founder's 
shares, and continues to do a very satisfactory and 
progressive business. The Compagnie Universelle 
de Té‘égraphie et de Té'éphonie sans Fil, the shares 
of which were acquired by this сошрапу in further- 
ance of its programine prior to the war, is about 
to betransforined. Arrangements have been made, 
and are in the course of being carried out, which 
should solve very satisfactorily what has been а 
very difficult problem, and has cost many years of 
arduous and anxious work. 

The American company showed improvement in 
I916, but, of course, continued to be handicapped 
уегу seriously in consequence of their Transatlantic 
stations being unable to work owing to the stations 
on this side being required for war purposes. The 
principal revenue of the American company was 
expected from its Transatlantic service, and very 
considerable expenditure was made upon the 
stations for that purpose. Тһе whole of this money 
has been idle since the outbreak of war. Тһе con- 
sequence is that instead of very substantial revenue 
being obtained from this source а yearly loss has 
resulted. Owing to the United States entering the 
war, the Transatlantic stations апа all the other 


American stations have passed temporarily into 
the hands of the American Government. We are 
advised that fair compensation will be paid, and 
negotiations are being actively carried on with a 
view to settling the terms. The same applies to 
the Transpacific service, which had been started, 
and which was being successfully conducted. 
Month by month the telegraph service, both with 
the Hawaiian Islands and with Japan, was in- 
creasing, and we looked to very remunerative 
business being derived from that source. 


BUSINESS AFFECTED BY THE WAR. 


]t is regrettable that the company's business 
should have been so seriously interfered with, but 
the exigencies of war demanded it, and it cannot be 
helped. There is, perhaps, a compensating element 
in the immense number of orders which have been 
placed with the company by the United States 
Government, which should result in a verv satis- 
factory year's work indeed, notwitbstanding the 
closing of their telegraph services. (Hear, hear.) 
The company has been very much occupied for 
some timc past in the conduct of legal proceedings 
against infringers of their patents, and І am glad to 
say that the results have been highly satisfactory. 
The most recent action was one in respect of the De 
Forest Valve Patents, which the Court held to be 
a complete infringement of the Fleming patent, 
which was the propertv of our company. De 
Forest claimed that they did not infringe, and that 
the American company infringed seven of their 
patents. The Court of Appeal has recently 
delivered its judgment, declaring that the judg- 
ment of the Court below was upheld, that the De 
Forest valves were an infringement of the Fleming 
valve patent, which was a master patent, and that 
there was no infringement of six of the De Forest 
patents and that the seventh De Forest patent was 
invalid. (Cheers.) This decision is very far- 
reaching, and must in the course of a short time 
prove of immense value to the American company. 
The infringement has been on a verv large scale Бу 
a large number of persons, and the damages to 
which the American company becomes entitled 
must represent a уегу considerable sum indeed. 

Our Canadian company has had to contend with 
the abnormal conditions created by the маг. I am 
glad to sav, however, that their accounts will show 
an improvement over the preceding year, notwith- 
standing the fact that they represent a period of 
eleven months only, it having been decided to 
end their financial year on December 31% instead 
of January 31st as hitherto. The figures, however, 
will exclude remuneration for the use of certain 
of their coast stations since the commencement 
of the war, and compensation for other services 
rendered to the Government, as the directors 
have not yet been able to settle a basis of payment 
in respect of these matters. The Compania 
Nacional de Telegrafia sin Hilos of Madrid, in 
which the Spanish and General Wireless Trust 
Company are so largely interested, is, I am glad 
to sav, making much more satisfactory progress. 
This company has had very great difficulties to 
contend with, and its development has been very 
much slower than one had hoped it would have 
been. I believe, however, that they have now 
turned the corner, and are fast approaching a 
position which will enable them to pav dividends, 
and this, in turn, should place the Spanish and 
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General Trust in a similar position independently 
of any other business it may do. 


BELGIAN CoMPANY's BUSINESS. 


The Belgian company’s business continues to 
develop very satisfactonly, but inasmuch as they 
are unable to have any communication with their 
head office it is impossible for them finally to close 
their accounts. Captain Sankey and I are the sole 
directors in this country, but we can take no 
decision with regard to the accounts without 
confernng with our colleagues, who, unfortunately, 
аге still unreachable. We consequently have 
not received any dividends from this source. 
They are, however, accumulating, and we shall 
reap the benefit when the happy conditions to 
which we are all looking forward so earnestly 
will have been realised. 


LOcKER-LAMPSON CASE. 


Before I deal with matters touching the Govern- 
ment, I desire to refer to the Locker-Lampson 
case, and a circular which has been forwarded to 
vou. At every annual meeting subsequent to 
1912 I have been prevented from saying anything 
to you about the business which Mr. Marconi 
and I carried out in America, inasmuch as the 
action had been commenced and the matter was 
sub judice, consequently my lips were sealed. 
This is the first vear that I have been free to speak 
to vou. Inasmuch, however, as five years have 
already gone by, the matter is ancient history, and 
I did not think that there was any very good 
purpose to be served for the company or, perhaps, 
for the country, in reopening it—(hear, hear)— 
no matter what satisfaction 1 should have derived 
personally from doing so. Т had decided to ask 
the shareholders to express their own views as to 
whether they desired or not that they should 
hear me upon the subject. The circular issued, 
however, by Mr. Hamilton, which is dated August 
2nd, and reached me on the 6th, to my mind does 
not leave it optional, but makes it necessary for 
me, in the interests of the shareholders, to deal 
with the matter at some length, and I welcome 
the opportunity. First of all, I desire to deal 
with the transaction itself, and in order that 
shareholders may fully understand it and appre- 
ciate the position of Mr. Marconi and myself 
at the time, I would ask them to put out of their 
minds entirely what occurred subsequent to 
the business being completed in New York. 

Shareholders who were on the register before I 
became connected with the company are well 
aware that the American Marconi: Company was 
formed in November, r899, with a capital of 
$10,000,000; that the company never did any 
business worth speaking of; in 1902 the capital 
was reduced to $6,650,000 in $100 shares, and that 
іп the year 1910 it was resolved again to reduce 
the capital from $100 shares to $25 each—in 
other words, writing down the capital this secoud 
time by 75 per cent., because thev had no prospect 
of paving any dividends upon the original capital. 
When I went to America іп 1912 they had still 
paid no dividends, and had no prospect of paying 
any. The nominal capital then stood at $1,662,500 
in shares of $25 each. Rival companies were 
doing all the business in wireless telegraphy, 
and infringing our company’s patents with impu- 
nity. No action at law was ever taken to protect 
the company’s patent position. In 1911, at my 
instigation, ап action had been commenced. 
The hearing of the case was fixed for March 25th, 
1912, conditional upon Mr. Marconi undertaking 
to be present and to give evidence. Accordingly 
Mr. Marconi and I sailed on March oth, two days 
after I had signed the heads of agreement of the 
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Imperial contract. We arrived in New York on 
March 15th. 


SETTLEMENT OF THE ACTION. 


I was at once approached with a view to coming 
to a settlement of the action. Eventually I did so, 
conditional upon their selling to me the whole of 
the tangible assets of the infringing company, 
which was then in liquidation. There was, 
however, a committee of its shareholders who were 
endeavouring to form a new company and to 
still carry on the business. I was advised by the 
legal advisers of the American company that 
whatever might be the decision of the Court in the 
action, if it were tried out there was no possibility 
of our securing any damages from the company in 
liquidation. I, therefore, eventually agreed to 
purchase the whole of the tangible assets of the 
infringing compauy, they accepting unqualified 
judgment in our favour. Payment had to be made 
in shares in the American company, which neces- 
sitated of itself an increase in the capital of that 
company. 

I was satisfied that there were great prospects of a 
wireless business in America, in competition with the 
telegraph companies if necessary, but it was hope- 
less to attempt to compete with these companies 
unless we were able to secure a very substantial 
liquid capital. For a company with such a history 
as our American company, and in an atmosphere 
such as then existed round wireless throughout 
America, where fortunes had been lost by the public 
who had invested in wireless companies, it was 
not an easy matter to secure such additional 
capital. I had, however, entered into negotiations 
with a view to an agreement with a powerful 
telegraph companv, and it was my intention, and 
it was by means of the argument that I was well 
equipped for the purpose, that I eventually suc- 
ceeded in carrving these negotiations to a succesful 
issue. But unless I had a substantial available 
capital it was obvious that I could not effectively 
speak of competing with them. I, therefore, 
proposed to the Ainérican directors that the capital 
of the company should be increased to $10,000,000 or 
the equivalent, say of £2,000,000 sterling, and tbat 
the $25 shares should be converted into $5 shares 
—that each old $25 share should be entitled to five 
of the new $5 shares each, and that an issue should 
be made of the balance, which was, in round figures, 
£1,400,000, after purchasing from the Englisk 
company—this company—the assets of the 
infringing American company, which I had pur- 
chased, together with certain new patent rights. 


GUARANTEEING AMERICAN COMPANY'S 
CAPITAL. 


The American directors approved the scheme, 
but assured Mr. Marconi and me that there was 
not the smallest prospect of finding any capital 
in America, and they would only consent to submit 
the proposals to their shareholders provided they 
were sure of the capital, and requested us to give 
them ап absolute guarantee that the whole of the 
(1,400,000 should be subscribed. I conferred 
with Mr. Marconi, and proposed to him that the 
English company should give this guarantee. 
Mr. Marconi considered the responsibility for the 
English company too big, and, as a result of my 
pressing him, he agreed, provided that I would 
personally be responsible for £500,000 of the capital. 
I told Mr. Marconi at the time that I was confident 
that I would be able to place this capital, but if 
he insisted upon my taking the personal respon- 
sibility I would do so to carry through our scheme. 
He did insist and I accepted the responsibility. 
We then proposed to give the guarantee to the 
American company which they required—4 500,000 
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from me personally and £900,000 from the Marconi 
Company. Mr. Steadman, who was with me, 
advised on behalf of the company as to the formal 
agreement which was entered into. 

This concluded, I immediately set to work to 
place as many of my shares as quickly as I could. 
I called in Mr. Heybourn, who had come to New 
York on business of his own, and I pressed him to 
relieve me of a substantial number of the shares 
which 1 had personally taken, and I placed as 
many of the remainder as I could whilst in America 
at the price of $5, where іп American money, 
and {1 1s. 3d. where in English money. I calcu- 
lated, roughly, that the difference in exchange, 
the cost of fees, stamps, etc., would represent the 
difference between $5 and {1 15. 3d. Тһе market 
in the old $25 American shares, I was informed by 
the American directors, was nominally $10, but 
that you could not deal in them. I have no 
doubt this was more or less accurate when I 
arrived in America, but I never personally made 
any inquiry on the Amencan Stock Exchange 
or ever went near it. The American directors 
and the officials of the company knew perfectly 
well what was the market. Practically there was 
no market, as you can well imagine having regard 
to the history of the company. 


PLACING THE SHARES. 


I completed my agreement with the American 
Telegraph Company and signed it late on the 
evening of April ist, and almost immediately 
thereafter I went on board the Mauretania and 
sailed for Liverpool at two o'clock in the morning 
of April 2nd. I arrived home on April 8th, which 
was Bank Holiday. Оп the morning of April oth 
I came to my office late and I met my brothers at 
luncheon. I need not go further into that matter, 
for it has no importance to the shareholders 
whatsoever, if they are satisfied that I acted 
bona Лас and within mv rights, and, further, 
solely in the interests of the company, when I 
took upon myself a responsibility of £500,000 and 
endeavoured to place it. Within a very short 
time, Г would not commit myself to hours, but it 
certainly was within two or three days, Г had 
placed the whole of the 500,000 shares, at the 
price which I calculated they cost me—namely, 
$5, ог т 15. 3d. each. This brings us to April 11th. 
At this time there was no market in the shares at 
all, in England or elsewhere. I have told you, 
Г pressed Mr. Heybourn to relieve me of as many 
of the shares as he could, and part of the 250,000 
shares which he took he placed in America. 

I should remiud you that Mr. Hevbourn has been 
the jobber representing the Marconi market ever 
since the formation of this company, and Mr. 
Marconi told me when I came into the company 
іп того that Mr. Heyboum had been a great friend 
of the company, that he had supported it on many 
occasions when the company was in great need of 
him, that he had always acted most fairly to 
the company, and he hoped I would see my way 
to continue to do any business I properly could 
with Mr. Hevbourn, so that if the company thrived 
under my direction he should be recompensed, 
as he so thoroughly deserved to be. Мг. Hey- 
bourne was а stranger to me. Не was the jobber 
of the company. Now, had I not taken this 
responsibility upon my shoulders, the transaction 
would not have gone through. I do not know 
what might have been the position of our American 
company, but I should have failed to have improved 
it very materially, and this company would not 
have made the substantial profit which it did, 
and would have suffered in many other ways 
which it would по һе advisable in the interests 
of the company for me to describe. 


Had nothing abnormal happened subsequently I 
should have offered a number of the shares to our 
English shareholders at their issue price. This I 
was prevented from doing, in consequence of the 
large and unexpected applications for shares by 
American shareholders following ап excited 
market. Had the market been a normal one, as 
might have been expected, and had І been successful 
in this issue, you would, I think, have seen a fairly 
firm market in this country and in America, at, 
] hoped, something above par. In such circum- 
stances, I think you would all have congratulated 
me upon my success in having placed the shares 
of such a company with such a historv in such 
circumstances and at no cost. 


LEAKAGE OF NEWS. 


But now I will ask you to follow me very closely 
in what followed. Within а few days of my retum 
to London, on April 8th, it came to my knowledge 
that the $25 American company shares were 
being inquired for in America, and that a number 
of dealings were taking place in them. Now I 
have reason to believe that these transactions 
were caused in part by news having leaked out, 
after I left New York, of some important agree- 
ments having been made by me with an important 
telegraph company in America resulting in some 
speculation in the shares, and, in part, the demand 
was in consequence of an attempt to secure shares 
to get control of the American company. І had 
to undertake in my agreement with the telegraph 
company that I would not make any announcement 
of the agreement until after the meeting of April 
19th, when the increase of capital would have been 
sanctioned. Then followed the shocking Titanic 
disaster on April 15. This terrible calamity 
created a sensation in every country in the world, 
and the one thing which it accentuated was the 
extreme value of wireless telegraphy. It brought 
into the market buyers from almost every con- 
celvable part of the globe for American Marconi 
shares, irrespective of their value, without any 
knowledge of the capital or the conditions of the 
business, but orders to buy at best, and a demand, 
in consequence, set in which it was impossible to 
stem, and equally impossible to foresee. These 
are the circumstances which were responsible for 
the price to which the Ainerican shares went in 
the market before there was an official market, 
and for which, I say, nobody whatsoever was 
responsible. It was inevitable, unforeseeable, 
and ungovernable. It is in consequence of the 
market prices and the circumstances which I 
have just enumerated that one has been subject 
to innuendoes and attacks, which have been a 
perfect persecution since the month of April, 
1012. Now let ше ask you to think for a moment 
what would have happened if that world excite- 
ment, resulting from a little speculation in the 
first instance, and the Titanic disaster following 
it, had not taken place. I think no one will 
suggest that I was responsible for the Titanic 
disaster, or that І foresaw it. What would have 
been the course of the market had this not hap- 
pened ? "There might have been some little enthu- 
siasm for the new issue, as I hoped there would 
be, and I think we should have secured the whole 
of the capital which we required for the Amcrican 
company, and the shares under the best circum- 
stances which one could have hoped for would 
have stood at a reasonable premium in the market. 


PROSPECTS OF THE COMPANY. 

In the course of time we should have constructed 
the high-power stations, part of my programme in 
America, and when completed owned very impor- 
tant transatlantic stations, which should have 
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given most satisfactory results to the American 
company, enabling them to pay sound and good 
dividends. These were the prospects of the 
company, and it was upon those prospects that 
one contemplated the shares might see a fair 
premium, and that in consequence of the faith 
and confidence which I felt were reposed in me 
and in my business management. Whoever took 
the shares from me at least purchased them in 
that faith, and incurred a substantial risk in so 
doing. There is no better evidence of that if 
vou look at events, eliminating for the moment 
the episodes to which І have referred which were 
responsible for the momentary excitement in the 
market. So soon as this excitement subsided, 
one commenced to think of what was the true 
intrinsic value of the shares, and, accordinglv, 
they quickly came down to a small premium. 
In the meantime, the high-power stations in 
America were being constructed; they took 
longer to complete than one had hoped, and 
consequently the company was only able to pay 
a dividend of 2 per cent., and the shares fell to 
a substantial discount. The stations were com- 
pleted, and the service was about to start at the 
end of July, 1014. Then the unexpected happened. 
War broke out, and the stations have never been 
able to work in consequence of those on this side 
being required for war service, and the shares 
consequently have remained at а substantial 
discount. Could there be any better evidence of 
the risk that everybody took when he purchased 
shares on their prospective results? It is always 
not only in American Marconi shares, but in every 
share which is dependent upon prospects. How- 
ever rosy things may look, the sound business 
man knows that the unexpected often happens, 
and directly he parts with his money he is taking 
a risk. Now, that is the history of the business 
which Mr. Marconi and I did in America, and what 
happened т the market subsequently. The 
business resulted in a net profit to the company of 
many hundreds of thousands of pounds, put the 
American company on its feet, and provided it 
with 11,400,000 of liquid capital. 


SELECT COMMITTEE'S TERMS OF 
REFERENCE. 


Later, as you know, in consequence of matters 
which were in no sense associated with the American 
company or Mr. Marconi's and my visit to America, 
a Select Committee of the House of Commons 
was appointed (and I will quote the exact terms 
of the reference) “ to investigate the circumstances 
connected with the negotiation and completion 
of the agreement between Marconi’s Wireless 
Telegraph Company, Limited, Commendatore 
Guglielmo Marconi, and the Postmaster-General, 
with regard to the establishment of a chain of 
Imperial wireless stations, and to report there- 
upon, and whether the agreement is desirable and 
should be approved." I negotiated the contract, 
and I was called before that committee solely to 
give an account of what had taken place in America ; 
that was the only evidence I was ever allowed to 
give. Г made a full statement on April roth, 
1913. Іпеей not repeat it here. 1 have given the 
salient points of it; it is to be found on page 232 
of the evidence of the committee. Arising out of 
this committee, an action was started by two 
gentlemen who had a few days previously bought 
one share each in the company. We were sub- 
jected to three and a half vears of litigation before 
the case came into Court, and then when it came 
into Court it was only on a motion by the company 
and the other defendants to dismiss the action. 
The case was opened on behalf of the company and 
the defendants, when a settlement was arrived at, 
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and the following are the exact terms of the settle- 
ment : 

“ The plaintiffs have read the statements of the 
defendants, and accept the defendants' answers to 
the various allegations contained in the statement 
of claim, and withdraw the same. Тһе defendants 
recognise that the plaintiffs in taking proceedings 
never were and are not now influenced by any 
consideration but their desire to further the public 
interest. The defendants Heybourn and Croft 
are prepared to contribute £14,000 towards the 
costs which have been incurred bv the plaintiffs. 
The terms of settlement not to be mentioned in 
Court. Ordered that the action be stayed by 
consent, October 23rd, 1916.” 


ADVANTAGES OF SETTLING THE ACTION. 


Now, had we not agreed to a settlement of this 
action there is every reason to believe that it would 
have continued for a very long time, and, when 
eventually heard, might have lasted some months, 
taking up the whole of the time of Mr. Marconi, 
myself, the directors of the company, and a number 
of the officials of the company, paralysing the 
company in all its business during the whole of 
this period; and if we had had a completely 
successful judgment in every respect we should 
have been a very considerable sum of monev out 
of pocket, for we could never have hoped to secure, 
on taxation, anything approaching one-third part 
of the necessary expenditure, the total of which, 
it was estimated, would not amount to less than 
£100,000. Our total costs amounted actually to 
£5,889 4s. rod., of which we might have recovered 
upon taxation £1,000. We were not going to 
paralyse your business for months for the sake of 
£1,000. (Hear, hear.) The company and all 
the directors, however, resolutely refused in any 
circumstances whatsoever to pay опе single 
penny towards settling the costs of the plaintiffs, 
but from the moment all the charges were with- 
drawn, whatever satisfaction there might have 
been to the directors to have the whole matter 
threshed out in the courts, it was their clear duty 
to consider the interests of the company and its 
shareholders rather than their personal interests. 

I have no right to speak for Mr. Heybourn, but 
I feel that he will not mind my saying that, whereas 
circumstances had enabled him in the ordinary 
course of his business to realise legitimately a 
large profit, he very naturally felt that he would 
not, and could not, as a man of business, for the 
sake of a few thousand pounds, allow an action 
of this nature to proceed against him when once 
all the charges were withdrawn. From his point 
of view it was a mere question of insurance and 
common-sense, and he, too, was advised that if 
the case went on and he gained a complete victorv 
the cost to him would far exceed the sum he 
agreed to pay. Іп negotiating for the settlement 
of the action I was assured there was по personal 
feeling and that the action was purely a political 
one. Mr. Locker-Lampson раус evidence of this 
as soon as the proceedings in court terminated 
by coming to me and introducing himself and 
shaking hands. He is now doing admirable work 
with the armoured cars in Russia, and carries our 
best wishes. (Hear, hear.) 


MR. MaRcoNI's THREAT ТО RESIGN. 


Proceeding to deal with Mr. Hamilton’s circular, 
he categorically denied the allegations made against 
him in it, and said his position to-day was that 
whatever share he took, and whatever shares he 
made himself responsible for, he held still, and thev 
represented a substantial loss to himself. Еуегу- 
thing which he did which resulted in a profit, 
although he was entitled to it, and it amounted to 
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over £50,000, he declined to retain, but handed it 
over to the company. (Cheers.) He had never 
made any profit, and was not willing to make any 
profit out of any transaction in which the company 
was іп any wav interested. (Cheers.) As regarded 
the point which Mr. Hamilton emphasised, that the 
company ought to have disposed of its shares in the 
American company and secured a large profit, the 
company did not attempt to sell any of its shares, 
because it was desirable to retain a substantial 
interest in that company ; and, apart from this, it 
had never been the custom of the company, and he 
hoped it never would be, to go into the market and 
offer shares in any of its subsidiary companies. 
After dealing with some further points, the chair- 
-man read a letter he had received from Mr. Marconi 
in which that gentleman regretted that after the 
settlement of the litigation, which lasted for 
more than four vears, there was a threat to renew 
the charges which were withdrawn, and plunge 
them again into interminable litigation. If the 
shareholders,contrary to hisexpectations, supported 
this threatened renewalof personalattacks upon the 
directors, he would with the greatest reluctance 
resign from the board. Не authorised Mr. Isaacs 
to inform the shareholders that the principal trans- 
action out of which the charges arose, namely, his 
undertaking to place 500,000 shares іп the American 
company, was brought about on his (Mr. Marconi's) 
suggestion. Mr. Isaacs then went on to say that 
it was for the shareholders to say whether they 
were going to tolerate anv longer the damage that 
would be done to the companv, and asked them to 
pass a resolution expressing complete confidence in 
the chairman, the managing director, and the board, 


Тне TRANSATLANTIC SERVICE. 


Continuing, Mr. Isaacs said : I will now turn to 
other matters. In recent days we have informed 
vou that the Transatlantic service has been closed 
down. This course has been adopted in no sense 
on account of anv fault on the part of anybodv or 
any complaint of апу kind whatsoever, but solelv 
because the exigencies of war to-day have de- 
mandedit. The company will, of course, be entitled 
to full compensation from the Government—(hear, 
hear)—and, although it is regrettable sentimentallv 
that we should discontinue our service, financially 
I hope we shall not suffer. 

Since the issue of the report and accounts, how- 
ever, negotiations have been opened with a view to 
settling two important items under the four heads 
of claims upon the Government: (1) for remu- 
neration and compensation in respect of the use 
of the companv's high power stations since the 
beginning of the war, the stafhng and management 
of those stations, and other services in connection 
therewith ; and (2) our claim in respect of the with- 
drawal of the Post Office from the contract for the 
Imperial chain of stations. I had hoped that in 
respect of both of these matters we might have 
reached agreement before coming to this meeting. 
This has, however, not been possible, and negotia- 
tions may take some little time longer; but we 
shall know quickly now whether a final agreement 
сап be reached with regard to them. I very 
earnestly wish that this may be so, but I must not be 
too sanguine. Last year, on June 26th, I received 
the assurance of the then Postmaster-Gencral that 
these matters were receiving his earnest considera- 
tion, and every endeavour would be made to deal 
with them at once. I had faith in that assurance 
and I repeated it to you at the general meeting, and 
promised you that às soon as we obtained a settle- 
ment under anv one of the heads r, 2, or 3 of the 
report we would pay you a substantial bonus. I 
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thought I was justified in making that promise 
after the assurance Т had been given by a Minister 
of the Crown. Notwithstanding all our efforts, 
however, we were not able until last night to get 
anvthing in the nature of a definite suggestion out 
of the Post Оћсе. 


IMPERIAL CONTRACT. 


As regards the Imperial contract there have teen 
many negotiations, апа on several occasicrs we 
have, by request, postponed any public move in the 
courts with a view to further negotiations for a 
settlement. Negotiations, however, are now pro- 
ceeding afresh, and I must say more encouraginglv. 
I do not think it would be right on my part to tell 
you the stage at which we have arrived, but I can 
say that we appear to be nearer to a settlement 
to-day than we have ever been before, and if there 
be the same goodwill on the part of the Pest Office 
as there is on our part, matters should Бе brought 
to a head within a very few days. (Cheers.) 
Should we again, however, be disappointed bv 
negotiations once more lapsing into somnolence, we 
have determined at a very early date to convene 
an extraordinary general meeting with a view to 
conferring with you. 

At the same time, should we fail to reach аргес- 
ment in respect of compensation under claim No. т 
of the report, we think the time has come when we 
should cease to beg for what is due to us. (Hcar, 
hear.) But here again before acting we should 
place the whole of the facts before you and have 
vour endorsement of the course which we should 
think it right that we should pursue. (Hear, hear.) 
I shall, however, do my utmost to arrive at an 
agreement, and I am hopeful of succeeding. With 
regard to the claim upon the War Office, this deals 
with a question of patent rights and, therefore, is 
one which certainly demands a great deal of studv, 
and having regard to the immense work which the 
War Office has to perform in these times, we do not 
think that it would be fair to complain of that 
department finding itself unable to deal with our 
claim until after the war. 


Тиек ADMIRALTY CONTRACT. 


With reeard to the Admiralty, the matters with 
which we have to deal are, as we told you last year, 
of some complexity, and we have been informed by 
the 'Adiniralty that it has been necessary to seek 
further legal advice. We have been given the 
assurance that everything possible has been done 
and shall be done to expedite the matter. With 
regard to both the Admiralty and the War Office, 
it is perhaps rather hard lines on the company, but 
in all the existing circumstances we felt that we were 
not acting contrary to what would be your wishes 
in exercising all the patience at our command. 
(Hear, hear.) The chairman concluded by moving 
the adoption of the report and accounts. 

Mr. Henry S. Saunders seconded the motion. 

Mr. Hamilton, speaking amid considcrable inter- 
ruption, moved an amendment providing for the 
adjournment of the meeting in order to allow a 
committee of investigation to be appointed, with 
authority to inquire into the charges made in the 
Locker-Lampson action and into the conduct of 
the company’s affairs. 

The amendment, however, was not seconded, and 
the report and accounts were unanimously adopted. 

A resolution was passed expressing complete 
confidence in the chairman, the managing director, 
and the other members of the board and requcsting 
that the greetings of the shareholders be sent to 
Mr. Marconi. 
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Questions &oc/fInswens 


NoTE.—T his section of the magazine ts placed 
al the disposal of all readers who wish to receive 
advice and information on matters pertaining 
to both the technical and non-technical sides of 
wireless telegraphy. There ave no coupons to 
fill in and no fees of any kind. At the same 
time readers would етеаЦу facilitate the work of 
our experts if they would comply with the 
following rules: (1) Questions should be num- 
bered and written on one side of the paper only, 
and should not exceed four in number. (2) 
Replies should not be expected in the issue 
immediately following the receipt of queries, as 
in the present times of difficulty magazines have 
to go to press much earlier than formerly. (3) 
Queries should be as clear and concise as 
possible. (4) Before sending in their questions 
readers are advised to search recent numbers to 
see whether the same queries have not been dealt 
with before. This will save us needless dupli- 
cation of answers. (5) The Editor cannot 
undertake to reply to queries by post, even when 
these ave accompanied by а stamped addressed 
envelope. 


В. P. (Moffat).—For particulars of corre- 
spondence courses for instruction in wireless 
telegraphy, we would refer you to our adver- 
tising pages. 


J. А. К. (H.M.Y. —).— А wireless operator in 
the Navy can qualify for the Postmaster- 
General's examination and be examined either 
at the General Post Office or at a convenient 
place by arrangement with the naval authori- 
ties. 


А. J. (Barnsley).—(1) and (2) A student on 
joining the marine staff of the Marconi Com- 
pany is required to purchase his own outfit, 
the cost of which averages between {8 and /10. 
(3) Yes. (4) Yes. Thank you for your kind 
remarks regarding the magazine. 


—— 


О. Т. (R.N.V.R.).—(1) Ап article entitled 
" Operating in the Mercantile Marine," and 
answering most of the questions in your letter, 
appeared in our issue for January last. (2) 
The wireless telegraph apparatuson practically 
all merchant ships is operated by the Marconi 
Company, and appointments on board ship, 
save in very few cases, are obtainable only 
through them. (3) Anapplicantcan be accepted 
on the engineering staff only if he has served 
an apprenticeship in engineering or has passed 
with credit tbrough the engineering courses of 
a recognised technical college. We cannot 
indicate any special '' course ” to take in order 
to obtain a thorough grounding in all depart- 
ments of wireless work. То go at all deeply 
into the theoretical side of the subject requires 
advanced mathematical knowledge. In 


general theory you should thoroughly master 
Part I. and Part II. of The Elementary Princt- 
ples of Wireless Telegraphy," by В. D. Bangay, 
and The Handbook of Technical Instruction 
for Wireless Telegraphists, by J. С. Hawkhead 
and Н. М. Dowsett. We trust this information 
will be sufficient for your purpose. 


А. N. D. (H.M.T. —) asks: “И one-half of 
“һе horizontal portion of a T aerial be dis- 
“ conr. ected and provided the remainder of the 
'" transmitter be the same, would the readings 
“о the wavemeter and hot wire ammeter be 
“the same as before? И so, then this half 
“ when connected only lessens the directional 
“ effect. Is this so ?” 

Answey.—If one-half of the horizontal 
portion is disconnected, the total capacity of 
the aerial is reduced considerably, but on the 
other hand the total inductance is increased, 
as we have removed one of two inductances in 
parallel. In certain circumstances, it might 
be that the increased inductance would com- 
pensate the decreased capacity, and thus give 
the same wavemeter reading. There would not 
be so large a reading on the hot wire ammeter, 
as, owing to the size of the aerial being re- 
duced, less current would flow in it. The 
radiating and receptive power would also 
be reducel, the directive effect would be 
increased not reduced, as the L aerial is more 
directive than a T aerial. However, the 
directional nature of aerials on board ship is 
not very marked. (2) This depends on the 
particular transmitter. We do not know the 
reason for such an instruction, but you will 
understand that if the alternator is still running 
by the momentum of the armature it will still 
continue to generate current, and probably 
if the key is held down the transmitter will 
continue to spark. Also if the key is kept 
depressed and the D.C. current is cut off, there 
is a tendency to '' pull ир” the machine rather 
sharply. (3) To keep down their inductance. 
(4) No appreciable effect is found on joining 
together the far ends of the wires in an inverted 
L aerial. It isacommon practice in the Unite 
States and alleged by some to possess special 
advantages, but if such exist they are not 
very marked. 


C. F. P. (Wellingborough).—(1) To the best 
of our knowledge the R.N.V.R. give full 
training themselves, and their examination is 
one suited to their own needs. (2) We have 
no idea what vacancies will be in the Marconi 
Company after the war. Everything will 
depend upon the state of affairs at that time. 
With regard to availing yourself of the Marconi 
Company's free training, we would mention 
that the Company have now arranged to give 
a full course of free wireless training in con- 
junction with the Municipal Technical Schoo 
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at Birmingham, and as this city is much 
nearer to your home than London, perhaps 
you could take а course there if your application 
were approved. 


С. К. (Spaldington).—A wireless operator 
on board a merchant ship holds the honorary 
rank of officer. The commencing pay in the 
Marconi Company's service is {т per week. 
(2) Food and quarters on board ship are pro- 
vided free. (3) The work is perfectly healthy. 


José Ramones (Buenos Aires).—The calcu- 
lation of capacities of transmitting condensers 
is fully dealt with in THE WIRELESS WORLD 
for December, 1914, and January, 1915. We 
would advise vou to obtain these articles if 
you are interested in the calculation of capaci- 
ties, as they contain many practical hints and 
go fully into the subject. 


T. W. B. (Kingston, Jamaica), who is very 
deaf and cannot hear ordinary ‘phones, even 
oi the best quality, wishes to know of some 
approximate test so that he тау be able to 
know if a telephone relay which he has invented 
compares favourably with one made pro- 
fessionally ; that is, as far as the voiume of 
sound deiivered is concerned when compared 
with the volume of sound which would be 
delivered by an ordinary wireless ‘phone. 

Answer.—We think that the best method 
in the circumstances would be to connect an 
ordinary telephone headpiece, as used іп 
wireless telegraphy, to a feeble alternating 
current supply, so as to give a hum in the head- 
piece, and then to reduce the strength of the 
current until the sound is just inaudible to a 
personof normal hearing wearing the telephones. 
If then the relay connected іп place of the 
‘phones gives a sound equivalent in strength 
to what is usually termed “ good wireless 
signals," and provided that it is fairly robust 
and keeps in adjustment without trouble, it 
сап be considered as an efficient апа service- 
able instrument. Тһе sensitivity of a tele- 
phone varies with the frequency, and so, if 
possible, tests should be made at the spark 
trequency most likely to be received. Тһе 
minimum current which will give а sound 
depends on resistance, etc., of the telephone, 
sensitivity of the ear and frequency of note, 
and hence cannot be given off-hand. We would 
be very interested to hear the result of the tests, 
and anv further assistance we shall be only too 
glad to give. 


J. Змитнзох (Tonbridge).—We are not in 
the position to answer your first question. In 
reply to the second query, we understand that 
in certain cases complete training 1$ given, but 
if vou have a good knowledge of the Morse 
code and some acquaintance with the theory, 
this should be of great benefit. In answer to 
the third question, if you have well studied the 
books mentioned Бу vou, you should be well 
equipped with theoretical knowledge, and we do 
not know of any volumes ol greater use to you. 
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PHIL Reep (Farnborough).—We would 
advise vou to apply to the nearest naval recruit- 
ing otfice for particulars of enlistment in the 
branch of the service to which you refer. We 
think, however, that in view of the injury 
to your forearm vou would be unable to quality 
for such an appointment. Іп any case, there 
is no harm in applving, and we are sure that 
full information would be given. И you drop 
a line to any of the wireless colleges adver- 
tising in Tue WIRELESS Wonrp they will send 
you particulars of fees, etc. Thank vou for 
your kind remarks regarding our magazine, 
which, we trust, will continue to be of great 
use to you. 


W. H. Н. (Goldhanger, Essex).— Thank уоп 
for your kind remarks regarding our maga- 
zine. We regret we are not in the position 
of giving you any information concerning the 
wireless section of the branch to which you 
refer. We think you will understand that it 
is not advisable tor us to publish such parti- 
culars in our magazine. 


THIS MAGAZINE CAN BE SENT 
FREE TO OUR TROOPS ABROAD BY 
LEAVING IT AT A POST OFFICE. 


ANTED.—Nos. 2 and 3 of Volume III. ' Proceedings 

of the Institute of Radio Enginee:s, year 1915."-- 
Caporal С. ISRAEL, 8° Génie T.S.F., La Couronne 
Charente, Paris. 


IRELESS INSTRUCTOR WANTED at once. 

Must be good telexraphist and technical man — 
Address Box E.N., Тнк WiRELESS WoRLD, Marconi House, 
Strand, W.C.1. 


AP RTMENTS, special terms to Marconi Students only. 
15 minutes by tube to '" The Strand," good table. ex- 
cellent references, 16/6 per week inclusive. МВ$. BARRY 
YORKE, 22 Hogarth Road, Earl's Court, London, S.W. 


HE YEAR-BOOK OF WIRELESS TELEGRAPHY 
& TELEPHONY.—We have had the opportunity of 
securing a few copies of earlier issues and can offer them as 
follows— 
1914 edition, 12 copies only, 3/- post free United Kingdom : 
4/- Abroad. 
1915 edition, 4/- United Kingdom; 5/- Abroad. 
Тнк Wirecess Press, Lrp., Marconi House, Strand, 
London, W.C. 


PECIMEN COPIES. — We shall be pleased to send 

entirely free of charge а few specimen copies of THE 
WIRELESS WorLD to the friend of any reader likely to be 
interested in the magazine.—Send а postoard to Sales 
Manager, THE WIRELESS WorRLD, Marconi House, W.C. 


The simplest method of obtaining “ THE 
WIRELESS WORLD” Place a 
standing order with your newsagent 
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Reminiscences of an Operator 


By W. D. OWEN 
I. In Yokohama Harbour 


OF the many incentives that prompt young men to choose wireless telegraphy 
as a career the desire to sce the world is probably strongest. 

It is safe to say that no member of the ship’s company is better able to “see 
“the sights " than the wireless operator, for his duties invariably finish before the 
ship drops anchor, and he is seldom, if ever, allowed to work while in harbour. On 
the other hand, his brother officers generally have such a multitude of tasks to 
perform when in port that they would prefer, more often than not, the steady routine 
observed while at sea. 

The skipper usually disappears mysteriously in the agent's launch, and is 
seen no more until just before sailing ; the purser rushes about with sheaves of 
papers and wears a worried look; the mates have cargo and mails to attend to ; 
the engineers overhaul their machinery ; and the chief steward works overtime in 
replenishing the ship's larder, and attending to the thousand-and-one details relative 
to the comfort and well-being of those on board. Even the doctor—who frequently 
goes to sea for a holiday before settling down—has his share of responsible work 
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'" WE CONSOLE OURSELVES WITH THE GRANDEUR OF THE SUNRISE.” 


to do before he is free to think about exploring “ furrin parts." The wireless 
operator alone then is able to take stock of his surroundings in a general way. 
Such is my excuse for venturing to put on paper my impressions of our arrival at 
Yokohama. 

It is all so wonderfully interesting—this arrival in a foreign port—especially 
when experienced for the first time. For days past we have seen nothing but sea 
and sky; it seems hard to realise that the world is actually round when such a 
great flat expanse of water is visible. Travel alone can convince one of tbe true 
immensity of the earth. The magicians on the bridge tell us to the hour the 
time we shall arrive, and as it draws near all is expectancy. We shall " tie up " 
at daybreak to-morrow, consequently my evening is spent in the seclusion of the 
wireless cabin, busy with messages for agents, stevedores, postal authorities, and 
hosts of others. When the last message has been sent I bid the operator at Chioso 
station good-night and turn in. 

It is getting light when the demon whistle arouses us as it hails the quarantine 
authorities. Fully realising that there's no more sleep to be had we turn out. 
rubbing our eyes, and trying to console ourselves with the grandeur of the sunrise 
until the steward refreshes us with coffee. “ Muster at seven, sir," he respectfully 
says as he takes away the empty cups and goes to prepare our bath. That over 
we stroll out on deck and watch developments. 

The Red Ensign flies from the stern post signifying '' British merchant vessel." 
The house-flag flies from the mast-head, and underneath it flutters the “ yellow- 
“jack " signifying that we are in quarantine until the medical authorities certify 
us free from infection—in this manner is the spread of disease prevented. 
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Four more flags in perpendicular order now appear below the “ jumper-stay ”’ 
to indicate our name and port of origin. 

We have arrived at the breakwater, but dare not enter until “ cleared " by 
the local health authorities, so we stop and reverse engines to overcome the momen- 
tum of the vessel. Then the huge '' forrard ” windlass emits a rattle and a rumble 
as the two anchors are dropped into the green depths. Again the whistle screams, 
and presently a fussy little launch rounds the breakwater. Тһе chief officer yells 
to a quartermaster to lower the gangway, and to the bo'sun to muster his men. 
The purser has gone aft to muster the passengers—four hundred Chinese in steerage 
for Canada and U.S.A.—and the chief engineer disappears into the ship's bowels 
to return with his grimy staff, all wiping their streaming faces with swabs of cotton- 
waste. Meanwhile the doctor threads his way through the crowd, and appears 
to be very busy. 

By this time the “ health " launch is alongside. Three little Japanese doctors, 
in gorgeous uniforms, ascend the gangway with due dignity, where they are met 
by our own doctor and the purser. An exchange of documents takes place, and, 
after glancing at them, the Jap doctors adjourn to the skipper's room. They return 
after a short interval to inspect the long lines mustered on the deck—officers first, 
then the engineers, stewards, and ship's crew. А brief inspection suffices, and the 
men are dismissed. Then come the Chinese firemen, tally-clerks, compradores, 
and Asiatic cooks. Their inspection is far more rigid. Pulses are felt, temperatures 
are taken, and eyes are carefully inspected. Now the passengers, one by one, file 
past the doctors, each undergoing examination in turn. АП correct—doctors 
declare the ship “ clear" and take their leave. The anchors are weighed, the 
yellow-jack hauled down, and a sharp pull of a handle rings the engine-room tele- 
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" THE WATER ROUND THE SHIP IS DOTTED WITH NATIVE BOATS.” 


graph. Slowly we crawl into harbour, following a little boat (with a big flag) that 
leads us to our buoy. Next we are besieged by Customs officers, also in brilliant 
plumage. Then the agent’s launch comes alongside, and his representative brings 
us our letters. These are distributed by the purser who, for the moment, becomes 
the most popular man on the ship. 

Soon the water round the ship’s side is dotted with boats of all descriptions 
bearing native tradesmen with their wares. As they mount the gangway with 
their bundles on their backs they remind one of Milton’s Pilgrim. - Truly they are 
an assorted crowd. Неге’з a barber, a boot repairer, a ‘‘ washer-man,” and а 
jobbing tailor, all distributing their business cards with a polite “ Excuse me,” 
and that little forward jerk of the body that is so typically Japanese. Each man 
claims to be the best of his kind in the town, and some are so eloquent that it is 
difficult to realise that their services can be dispensed with. 

Then comes the postcard man. He is quite satisfied if you will condescend to 
look at his wares, for he knows that they will sell themselves. He is always a 
popular man, and generally does a fine trade. His assortment ranges from the 
wierdest abortions that ever bore a postage stamp to works of art too delicate to 
be trusted to the tender mercies of the post. Не sells photos also—pretty tinted 
bromides with the inevitable Mount Fujiyama rearing her snow-capped peak in the 
distance. Here's a photo of the Empress of China on the rocks, her delicate outline 
tilted at a wicked angle, and the cruel rocks below black and sinister. 

Poor old Empress! We saw her where she struck months ago, and, believe 
me, the sight was most affecting. Once she was the pride of the Pacific; now it 
only needs a heavy sou'-wester to reduce her to scrap-iron. Yes; we'll have а 
photo of the Empress for a memento, and some of these tinted bromides to relieve 
the bareness of the cabin’s white walls. Of course, we must have Fujiyama in the. 
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picture, for is she not the most wonderful mountain we've ever seen? Twelve 
thousand feet, she is, and her lily-white crest never thaws even in the midst of the 
hottest summer. 

Just a few more postcards and the vendor is driven off lest we should become 
bankrupt. 

Here comes a jeweller who specialises Damascene ware. Не shows us a dazzling 
array of beautiful specimens, and begs us to examine the workmanship with a glass 
he thoughtfully provides. Perhaps the doctor will be good enough to test his gold 
with acid ? The doctor does so, and the Damascene is triumphant, so now the 
doctor's best girl is going to have a nice Damascene bracelet that will be the envy 
of her friends. 

The jeweller raises his hat and departs, leaving us to the tender mercies of 
the silk merchant, who amazes us with the sumptuousness of his goods. Then the 
chinaware specialist, whose pieces are far too delicate for the very prosaic uses of 
eating and drinking. He has some Satsuma vases that alone would '' break the 
“ bank ” of the average operator. Indeed, these are times when one's accumulated 
pay dwindles wondrouslv. 

All the while this has been going on the ship's business proceeds as a matter 
of course. Five hundred tons of tea for Seattle come alongside in lighters, and 
are quickly hauled over the ship's side by the steam winches and stowed away under 
the hatches. The derricks swing backwards and forwards, the winches rattle, 
and the coolies shout themselves hoarse. Huge cases are lifted out of the ship's 
inside and placed into the empty lighters which, when loaded, are towed ashore, 
several in single file, by a tug. 


MOUNT FUJIYAMA REARING HER SNOW-CAPPED PEAK IN THE DISTANCE. 
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THE “ EMPRESS OF СНІМА” ON THE ROCKS. 


By this time many of the native merchants have rigged up little bazaars on 
the deck, all alongside the galley and the engine room, on the coal hatches, and 
on such of the cargo hatches as are still battened down. Long experience among 
ships has taught these vendors what parts of the vessel to avoid ! 

It is quite interesting to take a walk round these bazaars, but it doesn’t do to 
attach too much importance to the merchant’s preliminary valuation of anything 
you happen to fancy, for he generally asks about three times as much as he hopes 
to get. The first exhibition we come to as we wander around consists of wonderful 
specimens of Japanese woodwork—-puzzle boxes, cabinets, photo frames, and money 
boxes, many of them of great delicacy and ingenuity. 

We pass on to the art metalware dealer, whose wares are now well established 
on the home market. He has covered the coal hatch with metal puff boxes, trinket 
boxes, inkstands, ornaments, serviette rings, metal-backed brushes, combs and 
mirrors, Farther on we find one of the junior cooks swearing at a man who has 
blocked up the galley door with firescreens of ricepaper and cedarwood. Right 
beside him is a man of less romantic and rather more practical temperament selling 
soap, studs, tooth and nail brushes, blacking, trousers buttons, nails and screws. 
He seems to be doing well judging by the appearance of the monev bag from which 
he takes my change. | 

Passing below the engine-room to the long expanse of aft deck, where the 
steerage passengers promenade, one sees a long expanse of stalls where one can 
buy fruit, books, clothes, cigarettes, and even those revolting-looking conglomera- 
tions regarded as delicacies by the Chinese. We hurry past these latter stalls holding 

our breath. If the taste is anything like the smell the Chinese are certainly a 
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wonderful race. Here and there a silk merchant, who will sell a beautiful silk 
muffler for about a shilling, even offers to “ swop ” some of his merchandise for 
old clothes. 

Right aft a tool vendor is busy selling all kinds of handy oddments to the bo'sun 
and his men. It is very amusing to hear some of the crew doing business. They 
are not exactly well-bred fellows, and it is illuminating to hear them threaten to 
“ chuck the little Japanese unmentionable overboard if he comes any of his unmen- 
" tionable swank.” But the "little Japanese unmentionable " has heard this 
kind of talk before, and sits among his wares in glorious unconcern. 

Passing round the deck houses in the stern of the vessel, where the Chinese 
cooks are busy preparing dinner for four hundred, we return by the other side, and 
buy a few souvenir flags, some framed pictures of Japanese rural life, and a shaving 
brush to replace the one emptied overboard by a careless steward. 

One by one the lighters leave the ship's side, and the winches lapse into silence. 
One after another our busy little merchants pack up their belongings and melt 
away. One after another the hatches are battened down, and the derricks and 
tackle firmly fixed and lashed secure in preparation for the unknown possibilities 
of the Pacific. Every movable thing is “ made fast ” or stored below, and “ storm 
" screens ” are being crected on the bridge. The flag signals are being changed. 
The “ Stars and Stripes " goes up above the “ Blue Peter ” telling all and sundry 
that we are about to depart for America. And so, when night falls, all is quiet, 
and with the exception of the mails, which are expected sbortly after midnight, 
we are ready for the next stage of our journey. 

It is curious to notice what factors influence one's sleep. We are so accus- 
tomed to the easy rhythm of the vessel’s huge propellers that we seem to miss it 
now. We miss also the soft lullaby of the ocean, for inside the breakwater the 
surface of the water is scarcely rippled. This, combined with the many excite- 
ments of the day, tends to keep one awake for awhile; but eventually tired Nature 
asserts herself, and our souls drift away to the land of dreams. 

The same sense of something missing wakens us earlier than is our wont, and 
once again we find ourselves out on deck in the early hours of the morning. The 
mists are still upon the water, and the sun is not yet up. Тһе hazy outlines of 
the coast are just visible, and all is still at rest, for the working day has not yet 
commenced. The whole scene might well be the materialisation of one of Whistler’s 
pictures before the sun comes out of his hiding place behind the hills and dispels 
the mist. The Customs authorities have not yet “ cleared " the ship, and the 
water police are searching for stowaways. 

At last all is done, the police and Customs officials, after much shuffling of 
papers, make thcir way to their respective launches, while the cable is being 
unshackled from the buoy. 

Officers and engineers are now at their posts, the whistle blows its warning, 
and, in answer to the ring of the telegraph, the engines rouse themselves out of 
their lethargy and slowly we thread our way between the many vessels in the 
harbour. Thus leaving the shores of sunny Japan we soon become but a speck 
on the vast wastes of the North Pacific. 
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HE subject of our biography, Мг. David 
| Sarnoff, is well known to wireless men all over 
ЦЕ, the world as Secretary of the Institute of 
| Radio-Engineers.. Не is further known to a 
| wide circle as commercial manager of the 
Marconi Wireless Telegraph Company of 

=e), America. | 
Mr. Sarnoff, who is only twenty-six years 
of age, was born in Russia, and, following the 
example set by so many of his countrymen, left 
that country when quite young to seek his fortune 
in the United States. Starting at the foot of the 
ladder in the American Marconi Company, he soon 
showed ability above the average, and in due 
course became an operator at the Siasconsett station 
on Nantucket Island. Later he served at various 
ship and shore stations, and eventually was ap- 
pointed manager of the important station at Sea 
Gate. Among the appointments he held while a 
7 seagoing operator was опе on board a sailing vessel 

9- in the Arctic icefields. 

With a keen eye to his future, Mr. Sarnoff 
occupied his spare time in studying electrical en- 
gineering at Brooklyn, and after graduation was 

appointed Chief Inspector of the Marconi Company in New 
York. He then became successively Assistant to the Chief 
Engineer, Assistant Traffic Manager and Contract Manager, ‘and 
now has been advanced to the Managership of the Commercial 
Department. 

Mr. Sarnoff has done a great deal of technical work in the 
advancement of wireless, and has contributed many papers and 
articles to the technical Press. He was recently married to Miss 
Lizette Hermant, of New York, and resides at Woodhaven, Long 
Island. 
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On the Matter and Elimination 
of Strays 


An Investigation under the Auspices of the Dutch East 
Indian Department of Telegraphs 


By CORNELIS J. DE GROOT, Sc.D., E.E., М.Е. 
(Engineer of the Department of Telegraphs, Dutch East Indies.) 


Continued from page 379 of the September WIRELESS WORLD. 


MEASUREMENTS based on my method* of measuring radiation resistance and 
dissipative resistance showed clearly that the earthed tower construction produced 
a slight diminution in the radiation resistance, as well as a small increase in the 
dissipative resistance. There resulted a slight decrease of the total antenna resist- 
ance as well as of the efficiency of the antenna as a radiator. The effects described 
were measured only for 1,600 metre wave. 

The practical result was that the Noesanivé station proved slightly inferior for 
transmission and slightly superior for reception as compared with the two other 
stations. The relative superiority and inferiority were, however, quite slight and 
in no way comparable to the advantages resulting from greater security against 
earthquakes. Ап additional feature of the construction of the Noesanivé tower 
was that it was anchored to its base in such a manner as permitted play in the ball- 
and-socket base joint, but prevented the tower from jumping out of its support in 
the case of serious earthquakes. Аз an additional precaution against snapping of 
the main stays, each stay was paralleled by a second auxiliary stay connected between 
the same end points. The auxiliary stays were made so as to have more sag than 
the main stays and consequently would come into operation only after the main 
stay had broken. 

The area of all the stations was 220 metres (720 feet! by 440 metres (1,440 feet), 
the tower being at the centre of the rectangular area. Four additional masts, only 
I6 metres (52 feet) high, were provided at the corners to permit the four antenna 
wires to be held. These four small masts also supported eight of the counterpoise 
wires. Four seven-metre (23 feet) poles supported the remaining four counterpoise 
wires. The fundamental wave length of the large antenna is about т,100 metres 
and the capacity at 1,600 metres wave length was about 0700266 microfarad. The 
corresponding figures for the smaller antennas were 450 metres wave length and 
0'00156 microfarad capacity. There was measured in the antenna an output of 
about 4 K.W. for the 600 metre wave and 5 to 7 K.W. for the longer waves. 

Transmission is accomplished in the usual way by a hand key, which operates 
a quick-acting magnetic relay key in the transformer low tension circuit. 


* Jahrbuch der drahtlosen Telegraphze, ete., volume 8, part 2, pages 109-121. 
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Earth arresters are provided, as well as an appropriate form of switch for 
changing from sending to receiving. 

For reception, the normal Telefunken crystal detector receiving set was pro- 
vided, consisting of an antenna tuning circuit and a periodic secondary system 
coupled magnetically and closely thereto. The secondary system contained the 
crystal rectifier and the telephone. The coupling employed in practice gave the 
loudest telephone response, that is, the coupling was the so-called most “ economical ” 
one, whereby one-half of the antenna energy is converted into useful energy in 
the detector. The maximum possible energy conversion is thus achieved. 

While this method gives the greatest signal strength, and therefore the longest 
transmission range, it is of doubtful value when considering the elimination of inter- 
fering signals or strays, the antenna damping being doubled as compared to that of 
the unloaded antenna. The selectivity is therefore diminished, and the detector 
circuit is too closely coupled to the antenna circuit and takes up or responds to the 
transferred and forced vibrations, such as strays in the antenna. During the 
greater part of the year, however, communicating signals were so weak that no 
usual method of reception was possible with the apparatus as installed. A loosely 
coupled intermediate circuit was available and was sometimes used at night to 
diminish the intensity of strays ; since, in this case, signals were sufficiently loud 
to permit the weakening which always occurred with this arrangement. 

Whereas transmission with the large antenna and counterpotse ground were 
found best for all four wave lengths in reception the best results were obtained using 
a conductive ground, the relative advantage in reception being as much as 50 per 
cent. as compared with the counterpoise ground. 

The detectors were silicon crystals, and no special means were provided to avoid 
the enormous strays existing in these parts of the world. 

In addition to the tests carried on between the three stations already mentioned, 
some tests were made іп connection with the following : 

(а) The station at Aer-Melek 6° north and 95° 37’ east, working as a shore 
station on a 600 metre wave. This station is of the same design, but only half the 
power of the three former stations. 

(b) Men-of-war at the points marked X and Y on Fig. 1 (see p. 378, Sept.). 
The output of these stations was about equal to that mentioned under (a) 

(с) А small old-fashioned station at Batavia (Z on Fig. r). 

Following this general description of the chain of stations, we shall consider 
one of the subjects technically investigated : namely— 


PART 3.—CLASSIFICATION AND ELIMINATION OF STRAYS. 


As is generally know: in radio practice, these atmospheric disturbances produce 
in the operator’s telephones a hissing, crackling and rattling noise, and are nut due 
to other stations or electric power plants in the neighbourhood, but are propagated 
through the ether and therefore received іг the same way as the signals originating 
at other points. 

The origin of strays in many cases is quite obvious, but in other cases almost 
untraceable. Even before the invention of radio telegraphy, many types of strays 
were known, especially on long overhead telephone and telegraph lines Іп moun- 
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tainous tropical regions, but the interference produced іп these cases was Бу по means 
50 great as in radio communication. 

As a general rule, it may be stated that strays are at their worst during the 
night time and in the tropics, and that their intensity and character is a function 
of the time of day and of the season of the year. 

The worst trouble from strays is experienced, generally speaking, during those 
months when the sun’s altitude is greatest, and consequently the poor periods of 
communication do not occur simultaneously over the entire earth. During my own 
tests, it was found that in the tropics the most unfavourable time was that of the 
west monsoon (or trade wind), which lags somewhat behind the time of greatest 
altitude of the sun. 

A very unfavourable circumstance connected with radio communication in 
these parts of the world is that the periods of maximum strays coincide with those 
of marked fading and diminution of signal strength during the daytime. At some 
of the receiving stations this diminution brought the signals down to inaudibility. 

The result of this unfortunate combination was that during the very worst 
months signals were much too weak to drown out the strays of maximum loudness, 
and on some occasions not a single word would be received during the daytime. 

A fortunate circumstance connected with these days of poor transmission was, 
however, that the night disturbances were not much worse than those during the 
afternoon, and on the other hand, for the wave lengths used, the night signals in 
these parts of the world increased to at least 1,000 times audibility, thereby becoming 
more than 30 times as strong as the best signals during the daytime. It therefore 
became possible at night to get the delayed messages through, working at very slow 
speeds and repeating messages sometimes as many as six times. Thus, by extra- 
ordinary stress on the operator, no message was delayed for more than forty-eight 
hours. 

The above statement of conditions shows most clearly how unfavourable a field 
for radio communication are the tropics, and that for the existing stations at least 
communication of the same order of reliability as that existing on submarine cables 
could not be expected. 

It should be pointed out, however, that during the favourable seasons of the 
year the stations worked satisfactorily, and that the same reliability and speed as 
that obtained on submarine cables was then available. 

For measurements made during more than a year of the variation in signal 
strength, and from numerous estimates of the strength of the atmospheric dis- 
turbances, it was found that during the most unfavourable times approximately six 
to cight times as large an output was necessary, as compared with the favourable 
season, for suitable communication. It was further found that, even with this 
ncreased power, there were a couple of hours each day which would have to be 
abandoned for working because of the impossibility of eliminating the very worst 
strays and thunderstorms. 

Since the fading signals during the daytime is a very unfavourable circumstance 
in the tropics, it is obvious that, in these parts of the world especially, successful 
competition with submarine cables 1s dependent upon the development of means of 
overcoming strays. On the other hand the invention of such means is possible 
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only when a clear understanding exists of the mechanism of their production. The 
doubtful success of most of the inventions in this direction must be attributed to the 
ignorance of the inventors of the fact that several classes of atmospheric disturbance 
exist. Generally, their inventions are aimed at only one of these classes. The 
results were unsatisfactory in all cases, since the other ty pes of strays remain harmful. 
Furthermore, most of the means employed to reduce strays do not even completely 
cut off the one type of strays against which they were supposed to be devised. 

As a matter of fact, systematic observations were necessary, and these observa- 
tions were arranged to classify stray disturbances as follows :— 

(a) According to the trouble they gave and the interference which they caused 
with communication (specifically as to loudness and frequency of recurrence). 

(b) According to their apparent difference in quality or electrical characteristics, 
so as to enable a determination of their source. 

(с) Detailed tests were then made to separate the different classes as indicated 
under heading (0). 


A.—OBSERVATIONS ON THE LOUDNESS AND FREQUENCY OF RECURRENCE 
| OF STRAYS. 


The quantities in question were estimated by the operators usually twice every 
hour, and in accordance with a scale of values stated below. At the same time the 
cloudiness of the neighbourhood around the station, temperature humidity, air 
pressure and direction, and strength of wind were stated, so as to give some indication 
of the dependence of atmospheric disturbances on all the factors stated above. It 
will be noted that the scale of value is a practical communication scale and is in- 
tended to be of value п, connection with actual working. The scale of values 
follows :— 

о. No Dtsturbance.—(This case never occurred). 

I. Weak Strays.—These were of such intensity as not to interfere to any extent 
with musical spark signals (1,000 sparks per second), corresponding to a loudness 
of 100 ohms shunted across a telephone of 1,000 ohms resistance. Such an audibility 
is generally referred to as “ ten times audibility." This loudness of signal ts referred 
lo hereafter as the standard signal. 

2. Medium Strays.—These, though troublesome to some extent when the 
standard signal was being received, and forcing the operator to have occasional words 
repeated, still permitted communication. 

3. Strong Sirays.— While these strays permitted the carrying on of communi- 
cation with much trouble at slow speeds, and with frequent repetition (while work- 
ing with the standard signal), they did not entirely stop communication. 

4. Heavy (or Very Heavy) Strays.—These made communication quite impossible 
with the standard signal, but permitted working with very strong signals 
(between 500 and 1,000 times audibility). 

5. Overwhelming Strays апа Thunderstorms.—These naturally made com- 
munication quite impossible even with the strongest signals which could be produced 
in practice. This case was practically never experienced except during one or two 
hours of the very worst days during the most unfavourable part of the year. 

After very many observatioi s it can be stated that the following sigral strengths 
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аге desired when 1,000 sparks per second аге employed at the transmitter and an 
ordinary speed of transmission of twelve words per minute. 

Class г: Signals of то times audibility (100 ohms shunt in parallel with 1,000 
ohms telephone). 

Class 2: Signals of 20 to 30 times audibility. 

Class 3: Signals of 60 times audibility. 

Class 4: Signals of 250 to 500 times audibility. 

Since class 4 is often required during the bad season and since class т is the 
class which is encountered during the good season, it is quite apparent that during 
the unfavourable season the radiated energy of the station must be at least six to 
eight times as large as during the favourable season, especially since the absorption 
and variation in strength of the signals is more marked during these unfavourable 
parts of the year. 

In addition to the classification of strays which is given in strength from о to 5, 
these atmospherics were registered from time to time (when they were very loud) 
on а tape: by means of an ordinary Kelvin syphon recorder of the submarine cable 
type. | 

А record of this kind is shown in Fig. 2, which gives an excellent picture of 
strays of classes 2 and 3. These types of strays are present every afternoon in the 


500 Micro Amps 
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FIG. 2. 


TAPE RECORD OF MEDIUM AND STRONG STRAYS TAKEN WITH SYPHON RECORD. 


tropics on an average and extend over the whole year. Their limits of strength are 
between I and 4. 

The coil of the syphon recorder was of some 200 ohms resistance, and was 
connected to that point in the receiving apparatus where the telephone receivers 
were normally placed. Since the impedance of the syphon recorder coil was not 
very suitable in view of the much higher resistance of the silicon detector employed, 
and since the recciving apparatus was not very sensitive, very strong impulses only 
could be recorded in this way. This may be easily seen when it is stated that the 
straight line at a distance of about 2 millimetres from the zero line of the recorder 
was made by the syphon with а continuous uni-directional current of 500 
microampéres passing through the instrument, corresponding to an e.m.f. of 
o'I volt at the terminals. It is quite clear, on observing the tape, that on the 
average afternoon of the year, atmospheric disturbances will cause the detector 
to generate e.m.f.'s of several volts. 

Strays of the worst class handled (that is ranging between classes 4 and 4:5) 
forced the syphon to run off the tape and must have produced rectified detector cur- 
rents of the order of some 3,000 microampéres. 

If it be recalled that the standard signal of ten times audibility produced only 
O'I5 microampéres in the recorder coil, and that a signal of 500 times audibility 
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(which could be received through almost all strays) produced only 7 microamperes, 
it is a matter of extreme astonishment that signals can be read through strays as 
readily as is the case. The superiority of the musical signal is obvious, since it is 
picked up through noises giving direct currents in the coils of the recorder or tele- 
phone receiver, as much as 400 or 500 times the current corresponding to the signal 
itself. 


(To be continued.) 


Interned Wireless Operators 


The interesting photograph reproduced above depicts a number of wireless 
operators anxiously awaiting the cessation of hostilities at the German interninent 
camp of Brandenburg. The names óf the men are as follows. Back row from left 
to right : L. Thompson, P. Whitesides, H. G. Williams, A. R. Beynon, J. L. Oakley. 
Front row: W. A. Warburton, M. Caro!, J. O'Neill, B. Andrews, H. Rodell. The 
last named was a wireless operator in the employ of the Great Eastern Railway, 
the others being Marconi men. The photograph was taken three months ago, and 
was forwarded to the Traffic Manager of the Marconi International Marine 
Communication Co., Ltd., by whose kind permission we publish it. 


Digest о 
jreless Literature 


THE WIRELESS SITUATION IN AMERICA, 


WRITING on the above subject, the Electrical World says: “ Despite persistent 
efforts at the repression of unauthorised wireless plants, it is reasonably certain 
that a good many are still in operation within our borders. The number of those 
“already discovered by the investigations of the United States Authorities would 
“ probably surprise the public were it disclosed. It is sufficient to say that they 
“ have been found adroitly hidden in all sorts of ways. For the most part such 
' concealed plants do not have large sending cápacity, but it is possible to relay 
“ from one to another over considerable distances and to receive messages from 
* plants outside of United States territory. It is well known that German wireless 
‘ activities have been in evidence in the countries to the south of us and communica- 
“tion can be made through these via the concealed plants now in existence. We 
“ know of no better way in which electrical men сап do service to the country than 
“ by keeping eyes and ears open for any signs of local activity in wireless. 

" The Government could well organise a large group of experts equipped with: 

“ detecting apparatus who should make it their business to trace from city to city 
" any dispatches apparently sent from other than the authorised stations. Electric 
“ light companies may well make it part of their business to keep watch for suspicious 
"loads upon their lines, and particularly any installations of motor-generators. 
“ It is of fundamental importance that news concerning, for instance, the sailing of 
“ troops and munition ships should not be allowed to pass without the limits of the 
“ United States either by wireless or by any other means which can be prevented. 
“ The southern border of our country, from which wireless information might reach 
“ Mexico or even clear across the Caribbean, should be watched with particular 
‘alertness. It is time to remember that we are at war and that treasonable com- 
munications with the enemy ought to connote an open grave and a firing squad." 

* * * * * * 


a 


AN AMPLIFYING ELECTROSTATIC RADIO RECEIVER. 


In the development of radio-telegraphy, says our contemporary Popular Science 
Monthly, inventors have constantly striven to produce detectors or receivers which 
would be not only sensitive, but also rugged and easy to adjust and to keep in adjust- 
ment. Some of the instruments in common use meet these requirements, but in 
general the more sensitive of them are rather delicate in operation and seem likely 
to be rendered inoperative, or at least less sensitive, by receipt of loud signals or 
heavy strays. It has often been said that a wide departure from present principles 
would be necessary before an ideal receiver could be produced. 
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A device shown in 
1016 United States 
patent to R. A. Fes- 
senden, number 
1,179,006, is interesting 
in this connection. A 
diagrammatic view of 
this instrument (Fig. т) 
shows that the appa- 
ratus consists essentially 
of a combined electro- 
static telephone and 
amplifying carbon | 
microphone. The $ 
antenna I is connected. T < 
through the tuned trans- 
former primary 2 to 
earth 3, and coupled FIG. т. 
to the primary is the 
secondary coil 4. A secondary loading coil 5 is in series with this last-named 
inductance, and both are shunted by the static receiver consisting of the 
thin movable diaphragm or plate 6, placed close to, but not touching, the fixed 
plate 7. 

The moving plate is pivoted on a vertical arm supported by two horizontal 
wires under tension, whose section is shown at 8, 9, and which are in turn held by 
the frame 10. The lower end of the vertical arm carries an electrode which dips 
into the carbon granules of the differential microphone amplifier іі. This variable 
resistance cell has two opposing contact surfaces 12 and 13, and is in circuit with 
the battery 14 and the divided primary winding of the telephone transformer 15, 16. 
The telephones 17 are connected to the secondary 18. 

In operation the supporting wires are stretched to the tightness which tunes 
them to vibrate at the group frequency of the desired incoming signals. Currents 
induced in the antenna by the arriving waves produce opposing charges upon 
the plates 7, 6, and cause an attraction. This moves the lever toward the 
contact I2 and away from I3, so changing the current in both branches of 
the primary of the telephone transformer. By suitably winding these two 
coils the effects upon the secondary are made to add, and the change of current 
resulting in the circuit containing the telephone causes it to respond. Ву this 
resultant action it becomes possible to secure responses to comparatively weak 
signals of the desired group frequency, while interference of other spark frequencies 
is largely reduced. 

The same apparatus may be used on the heterodyne principle, by adding a 
local source of sustained waves which will interact with the incoming signals to 
produce musical-toned beats. In this case the sensitiveness of the device 15 still 
further increased. Тһе tension of the supporting wires is adjusted to the pitch of 
the beat-note. 
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MEASUREMENT ОМ THE QUENCHED-SPARK TRANSMITTER AT SAYVILLE. 

The antenna at Sayville is of the umbrella type, carried by an iron tower, 
insulated from the earth, and 150 m. high. The point of the antenna is about 135 m. 
from the earth, and the rim about 30 m. The diameter of the rim is about 480 m. 
The counter-capacity consists of 56 radial wires of a mean length of 265 m., and at a 
mean height above earth of 2:5 m. The counter-capacity could be replaced by a 
ground net of six radially-disposed copper wires 100 m. long and 16 m. from ground- 
water. The ground-water is about 6 m. under the very sandy earth surface. 

The antenna has an inductance and a coupling coil. The first is built up of 
several coaxial coils. А Telefunken wave-meter was used to measure the constants 
of the antenna, being previously calibrated by comparison with alternating current 
from a high-frequency generator. The frequency of the generator was easily ascer- 
tained from the number of poles and the speed of rotation. Тһе effective capacity 
and inductance of the antenna were obtained by Fischer's method. Under normal 
‚ conditions the wave-length was found to be about 4,640 m., the effective capacity 
0-013 mfd. ( — 11:800 cm.), and the effective inductance 4:62 x 10° cm. Тһе decre- 
ment was calculated from the resonance curve in the usual way. 

Using the counter-capacity the following values were obtained for the decrement 
and the total resistance :— 


Dry weather and full power .. .. -0%0258; К —1:54 ohms. 
Dry weather and тє power .. .. -оо261; К — 1-56 ohms. 
Very damp weather and үң power .. —0:0336; К —2-01 ohms. 
Mean values .. ; ..  —0:0285; К--1%70 ohms. 


Using the ground net the Qi mene rose to 0:278, corresponding to an effective 
resistance К —16:6 ohms. 

The figures show a considerable difference between the decrements when using 
the counter-capacity and the ground net. The latter was not an ideal arrangement, 
but the increase in the decrement to nearly ten times was hardly to be expected. 
The great difference (about 29 per cent.) between the decrement caused by dry and 
wet weather was, however, to be anticipated. The fact that at full power with the 
same weather conditions practically the same decrement was obtained as at low 
power shows that the brushing had no appreciable effect on the energy consumption. 
The radiation resistance of the antenna worked out at 0:317 ohm, and the efficiency 
of the antenna was 0:317/I:54X100 —20:5 per cent. Taking the mean figure 
(1-70 ohms) for the effective antenna resistance, the total power in the antenna with 
120 amps. at the base (—Rj’) 2 24:6 kw. The radiated energy —0:317 x 120* —4:6 kw. 

In order to see the dependance of the antenna current on the coupling and the 
tuning between primary circuit and antenna, the antenna inductance and the coupling 
arrangement must be calibrated. The antenna was disconnected from the primary 
and excited by a buzzer, the frequency being obtained for different positions of the 
movable coil of the antenna loading coil by a wave-meter. The primary circuit was 
also investigated with the gap short-circuited. The coupling frequencies №, and №, 
were thus obtained for various couplings, from which the degree of coupling could 
be calculated. 

А number of curves showing the antenna current for different coupling co- 
efficients accompany the paper. (From Jahrbuch d. Drahtl. Tel. summarised in 
Science Abstracts.) 
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FIG. 2. CONNECTION OF METER. THE IMPEDANCE IS ТО PRE- 
VENT LOCAL OSCILLATIONS OR CHANGING OF THE CONSTANTS. 


A NEw AUDIBILITY METER. 


The audibility meter has become an essential instrument in the experimental 
laboratory. There are a number of uses to which it may be put, both for experi- 
menting and testing apparatus. 

An audibility meter, built by an American company and described in Everyday 
Engineering, is shown diagrammatically in Fig. 2. It consists of a set of resistances 
mounted in the case, and adjusted by a switch on the top. There is also a tiny, 
closed core impedance within the case. It will be seen that the telephones, when 
connected to the posts marked T, are in series with the detector and are shunted by 
the resistances of the meter. Therefore the current is divided, part flowing through 
the meter, and part through the phones. As the resistance of the meter is decreased, 
less current will pass in the telephones and the signal will be weakened. If, for 
example, 2,000 ohm phones are used, and the resistance of the meter is 100 ohms 
when the signals have been cut down so that they are just audible, 


where А —audibility, 
Rm —resistance of meter, 


and 
Rt —resistance of telephones, 
| 2.000 
or, in this са = — 
this case A S08 


А=20 times audibility. 
The one trouble with this tvpe of meter is that any outside noises or the adjust- 
‚ ment of the phones on the head vary the point at which signals are loud enough to 
distinguish between dots and dashes. 
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FIG. 3. THE METER USED WITH А CRYSTAL DETECTOR. 


American +-K.W. Set 


As a number of American Marconi }-kw. installations are now being fitted to 
British ships, a brief description of these sets, together with a few hints for their 
management, will not be out of place in our pages. 

The complete set comprises what is known as a Р/д transmitter, type 112 
receiver, type "I" antenna switch, type “С” manipulating key, together with 
the necessary material for the complete aerial. The transmitter, with the exception 
of the key, is mounted on a framework built up of angle iron. The motor generator 
is bolted to the base of this framework; alongside of it is mounted the transformer. 
The condenser, which consists of a number of copper-plated glass tubes, is fitted 
immediately above the motor generator and transformer, and discharges through 
a synchronous rotary gap mounted on the end of the motor generator framework. 
On the top of the framework are mounted the primary and secondary windings of the 
jigger and the aerial tuning inductance, all three of these inductances being of the 
flat spiral type made up of copper strip. The primary winding is mounted on a 
hinged frame, so that its angular relation to the secondary, and therefore the coupling, 
may be varied. Ashort wave condenser is also mounted on the top of the framework. 
In order that the apparatus may be safeguarded against lightning, the short-wave 
condenser is fitted with a short-circuit switch. 

The motor generator, which delivers 500-cycle alternating current, is controlled 
by a starter which is screwed оп to the side of the framework in a convenient position. 
As the machine runs at a very high speed, the current should not be switched on 
too quickly, and the entire operation of raising the starting handle should take from 
five to eight seconds. The clearance between the stationary and rotating electrodes 
should be from “005 to'ooro of an inch. For normal adjustment this is equivalent 
to raising the stationary electrodes one quarter of a turn of the adjusting screw from 
clearance. In operation care must be taken that the engaging pin is firmly seated 
in the holes in the bottom of the adjusting nut. Phase adjustment is carried out 
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by rotating the milled knob, which projects through the framework. Тһе adjust- 
ment can be carried out while the discharger is sparking, as the handle is carefully 
insulated. 

The operations performed by the type “І” switch in the transmitting position 
are as follows :— 


(т) Connects aerial from the receiver to the transmitter. 
(2) Closes А.С. Line. 

(3) Closes A.C. Field. 

(4) Opens receiver primary. 

(5) Short-circuits detector. 

(6) Short-circuits telephones. 

(7) Short-circuits receiver secondary. 


In the receiving position the operations are just the reverse. Operators should 
carefully trace out the circuits to see exactly how the various connections are made. 

The small tuning lamp and choke on the top of the framework of the transmitter 
is adjusted and used in the same manner as the tuning lamp on the standard English 
Il-kw. installation. 

The receiver is of the two-circuit type with the secondary magnetically coupled 
to the primary. А carborundum detector is supplied, provided with a potentiometer 
and battery to increase its sensitiveness. This battery is controlled by a switch 
оп the front of the receiver marked “battery, on—off." This switch should always 
be on the “off” position when the receiver is not іп use. The buzzer mounted 
оп the receiver panel is for the adjustment of the detector. This is accomplished by 
pressing the push button on the panel and feeling with the detector pointer for the 
best point on the crystal. The primary circuit of the receiver is controlled by two 
switches engraved “ tens " and “units,” both of which vary the inductance in steps 
as engraved. A series condenser is supplied for short wave-lengths and is controlled 
by a switch on the front of the panel engraved “ condenser, in—out." The secondary 
is controlled by a switch engraved '' secondary," which varies the inductance, and 
a condenser varied by a sliding handle engraved “ condenser ” is shunted across the 
whoie secondary winding. Coupling is controlled bv moving the secondary coil 
with respect to the primary, and is adjusted by a sliding handle engraved “ coupling "' 
on the front of the panel. In order to “ tune-in " signals with this receiver the 
detector should first be adjusted as described above. The coupling handle should 
then be placed as farleft as possible and signals tuned in by varying the primary 
and secondary switches. When the signals are heard, decrease the coupling to the 
minimum of audibility, and retune the primary and secondary, using the secondary 
condenser for final adjustment, Increase the coupling for maximum signals, when 
slight adjustment of the primary will give the best obtainable signal. 


“Aids to Efficiency” 


A Welcome Book on the Maintenance of Wireless Apparatus 


THE first voyage to sea in charge of a wireless installation is at the best a trying 
time. Away from the helping hand of the school instructor and with no experienced 
senior to help him, the new “ officer in charge ” soon becomes painfully aware of 
the deficiencies in his practical knowledge. While admittedly experience is the best 
teacher, her course of tuition is lengthy and expensive and anything which may give 
even a little help is certain of a hearty welcome. For this reason the book before 
us * seems assured of success, dealing as it does in a thoroughly practical and common- 
sense way with such matters as adjustment of apparatus, the elimination of faults, 
and details of new apparatus with which an operator is likely to come in contact. 

The author follows the plan of dividing the book into six parts, the first dealing 
with General Information, the second with Transmitting Apparatus, the third with 
Receivers and Receiving, and the fourth with the Aerial and its Fittings. The fifth 
chapter 15 devoted to Accumulators, which, of course, form an important part of 
the emergency apparatus, and a final short chapter explains the wavemeter. 
Every type of installation ordinarily used on board ship is covered, from the } kw. 
cabinet set up to the 5 kw. battleship type of apparatus. 

Although on first consideration it might seem advisable to devote a section to 
each of the various sets, the method adopted by the author is much to be preferred, 
as many pieces of apparatus are common to all the sets. Thus the manipulating 
key used on the $ kw. set is exactly the same as that fitted оп the 5 kw. installation, 
and by dealing with each piece separately, no matter for what power of set it may be 
designed, much needless duplication is avoided. 

The book opens with a chapter on “ General Information," in which some 
valuable hints are given on the proper arrangement of forms, pencils, dusters and 
spare parts, with a view to the most efficient working. Тһе section “ Taking over 
an Installation," in which we are told how to run over a set from the mains to the 
aerial in the quickest and most thorough manner, is one of the most helpful in the 
book. Preparing an installation for lying up and soldering are also dealt with in 
this chapter. 

In Chapter II. we find the transmitting apparatus examined in detail, from the 
mains to the aerial tuning inductances and the earth arrester gap, numerous 
diagrams serving to illustrate the text. Special attention must be drawn to the 
section given up to the rotary converter, in which even such details as the fitting 
of carbon brushes to the commutator are explained in a painstaking manner. The 
two diagrams showing how and how not to adjust the brush-holders of the converter 
should mean a considerable increase in efficiency on almost every installation, and 
will probably save much needless scoring of the commutator. Both sectional and 
photographic illustrations of the various converters are given, many of the diagrams 
appearing for the first time. Тһе intricacies of the 4 kw. converter are particularly 
well shown in the diagram on page 28. 


* The Maintenance ot Wireless Telegraph Apparatus. By P. W. Harris. London: The Wireless 
Press, Ltd. 2s. 6d. net. (Post tree, 25. тоа.) 
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Space will not permit us to touch upon the numerous practical hints, such as 
the best methods of cleaning key contacts, the quickest way to adjust a synchronous 
discharger and a rapid way of tracing out a faulty condenser plate, which are the 
fruits of considerable practical experience in handling wireless apparatus at sea. | 

Chapter III., devoted to Receiving Apparatus, will be welcomed by even the 
most experienced of operators, for it contains photographs, descriptions, and wiring 
diagrams of every type of Marconi crystal receiver at present fitted to ships. 
Particularly helpful is the section on “ Balanced Crystal Working "—the special 
Marconi method of reducing atmospheric disturbances and jamming, apart from the 
ordinary methods of resonance selectivity. Amateurs and students who do not 
intend to take up commercial wireless work will be very interested in the circuit 
diagrams of the various receivers, several of which contain highly ingenious devices 
to facilitate working. In this connection we must specially mention the form of 
jigger switch fitted to some of the receivers and arranged to cut out those portions 
of the secondary not needed for the particular wave-length, thus avoiding detrimental 
and “ dead-end ” effects. 

Although not so interesting from the student's point of view, the proper main- 
tenance of the aerial and its fittings is of the highest importance for efficient working. 
In Chapter IV. such points as the testing of the aerial wire to see whether it needs 
renewal ; splicing in of new wire; special points needing attention in the various 
types of insulators ; how to remove a rod of the Bradfield insulator which is “ seized," 
and other kindred matters, are dealt with in the same thorough manner. 

In Chapter V. we find a very thorough treatment of Accumulators which should 
be of considerable value to all who have to deal with these useful pieces of apparatus. 

It would be unfair to close this review without reference to the extremely 
complete index which enables the reader to turn up at once even the least important 
hint on any piece of apparatus. Altogether this is a very welcome book, which 
should тесі with a hearty reception wherever wireless apparatus is used. 


joint Emulation and Harmony 


On Saturday, August 25th, a Triple-Entente “ Sports and Fête " day was held 
in the Wood Street Grounds, Chelmsford. The members of the Entente (which 
was extremely Cordiale) consisted of Messrs. Crompton & Co., Ltd., the Hoffmann 
Manufacturing Co.. Ltd., and the Marconi Company; the proceeds of the féte, 
which amounted to over £120, being divided between the Essex Regiment's 
Comforts Fund, the Essex Prisoners-of-War Fund, and St. Dunstan's Hostel for 
Blinded Soldiers and Sailors. The prize money was jointly provided by the directors 
of the three companies, a special trophy for the combination race being the gift of 
Messrs. Driver and Ling, of Chelmsford. The pleasure of the day was much enhanced 
by the tuneful contributions of the band of the 270th Infantry Battalion, to whose 
Colonel those present were much indebted. 

An enjoyable alfresco concert and dance followed in the evening on the bowling 
green, a capital programme of dance music being performed by the band of the 
Yorkshire Regiment (under kind permission from their Colonel) and over roo 
wounded soldiers from hospitals and institutions in the district enjoyed the hospitality 
of the three companies. 
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А SPLENDID RECORD. 


EVERYONE has been freshened up by the entry of America into active parti 
cipation in the crusade against Kaiserism, that modern representative of corrupt 
autocracy which men deemed drowned for ever in the tide which overwhelmed the 
Roman Cesars, whose name (in a degenerate modern form) it seems proud to bear. 
With all the eager ardour of a young and virile race our Transatlantic cousins are 
throwing their weight into the scale. An account of the way in which the wireless 
men are tackling their special problem comes as an opportune reminder of what 
we are proud to realise has during the past three years been achieved by the radio- 
telegraphic industry and organisation on our own side of the “ Herring Pond.” 

Mr. John Harrington, іп an article contributed to our New-World contem- 
porary, the Wireless Age, draws a graphic picture of what happened when President 
Wilson’s Government suddenly came along, commandeered all the apparatus in the 
possession of the American Marconi Company, and then said, “ Provide the Army 
“апа Navy with a thousand or so тоге.” The problem was urgent. The erection of 
additions to the factory ; the construction of new machinery and new jigs and 
models ; the training of artisans to a new and highly specialised calling—all had 
to be carried out at once. “ Business as unusual from May Ist has been the slogan 
“at the Aldene plant." Bricks came in cartloads ; lumber was stacked in piles ; 
cement bags formed a veritable barricade. Carpenters, masons, machinists, 
engineers, electricians were mobilised from all parts of the States. Тһе buildings 
which have been added cover 40,000 feet of ground. 

Why all this mighty innovation ? is a question that might be asked. Най not 
the company been manufacturing and installing apparatus for commercial use for 
many a long year? “Ауе; there's the rub." Тһе U.S.A. suddenly wanted 
aeroplanes by the thousand, and every one requires its wireless. Destroyers, 
battleships, submarines all have got to be equipped. Each warlike engine has its 
own special needs to be met, its own special variety of equipment to be manu- 
factured. Probably few who lack specialised knowledge can realise what an intricate 
task it is to build them. Of the thousands of parts, big and tiny, which go into the 
make-up of the sets, scarcely any can be bought in the open market. All have to 


Re АА. À— a ——— 


Ост., 1917] WIRELESS ТЕГЕСКАРНУ IN THE WAR . 465 


be adjusted to Government standards, and the process of standardisation itself 
was one which might have taken months, had there been time to wait. 

Such is a brief summary of the problem with which the American Wireless 
Organisation has had to contend. The way in which they are pressing forward to 
their goal is beyond all praise. But it 1s only fair to remember that in this, as in 
other items of the great war machine, the latest crusaders are profiting by the labours 
and experiences of our own fellow-countrymen. The difference between the British 
wireless position to-day and that which it occupied at the outbreak of war is simply 
stupendous. And it still grows, not in gentle gradations but by leaps and bounds. 
The supply is constantly straining to overtake the demand, and the demand races 
gaily ahead, gaining strength as it goes. Vast as was Britain's fleet of war, it is 
gigantic now. And almost every unit has to rely for its efficiency on wireless. The 
first line of defence of a merchantman, or trawler, against the menace of U boat 
piracy is wircless. Large numbers of vessels were destitute of any apparatus, and 
had to be equipped. The improvements in the wireless equipment of aeroplanes 
are wonderful—to these who know. These improvements had to be sought for, 
groped after, patiently arrived at by ingenuity and experiment; they did not 
come of themselves. The ever-changing types of planes makes constant tresh 
demands on the mother-wit of wireless схрегів. The scts themselves do not grow 
wild on blackberry brambles. Then how about the “ ficld-sets,’ in their many 
varieties, from the installations at headquarters and divisional centres to front- 
line equipments such as “ Perikon ” described in our last issue, strung from the 
branches of a friendly tree 2 
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THE MARCONI PREMISES AT ALDENE, NEW JERSEY, WHERE ON МАХ ISI LAST THERE 
WAS BUT A LAWN AND A STACK OF LUMBER. 


C 
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А SEAPLANE ОЕ THE ТҮРЕ WHICH DIRECTED THE WIRELESS GUNNING 


““ 


THAT STRAFED THE “ KÖNIGSBERG.” 


Allover the world they go, these instruments of swift communication. Lieutenant- 
General Smuts tells how success eluded him on one occasion because the pack-mules 
bearing their precious wireless lost their way in some mountain passes. We read 
the other day how wireless subjugated the Desert of Sinai for Sir Archibald 
Murray. Wherever British. troops аге cmployed—and where are they not ?— 
their wireless goes with them. Апа these sets, in their "infinite variety,” 
are the products of British brainwork, the fruits of British toil. The '' Wizard 
“of Wireless,” Senatore Marconi—himself half British by blood—has led the way 
indeed ! His genius, his example have inspired his followers, high and humble alike. 

And the result? The news-sheets printed daily show them. The official 
authorities acknowledge their indebtedness. We need hardly remind WIRELESS 
WORLD readers of the appreciation formally conveyed т a letter from the Director 
of Navy Transports, published in our issue of Мау, 1015. Тһегеіп is given expression 
to approbation “ оп behalf of the Admiralty for the manner in which Government 
“work has been carried out," and thanks are conveyed to the Marconi Company 
for the “ exceptional speed ” displayed. 


А TWENTY-FIRST BIRTHDAY. 

DuniNG the period preceding the recent Flanders offensive we were able to 
measure the enemy's extreme anxiety as to what was in store for him by reading 
between the lines of the German Wireless Messages. Amongst the various methods 
adopted by the Teutonic leaders for heartening their troops and people, we noticed 
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an announcement that the soldiers need, at all events, be under no apprehension 
of such mining cataclysms as had been prepared for them on the occasion of the 
capture of the Messines position. Bya quaint coincidence this enemy dose of scothing 
syrup came under our notice almost simultaneously with an account written home 
by a wireless man attached to the Royal Engineers, whose description of his own 
impressions as eye-witness on that occasion forms an admirable pen-picture of the 
dramatic episode. | 

After speaking of the beauty of the moonlight night he describes the feelings 
of himself and his comrades, telling us that “ there was absolutely no excitement 
“ whatever, although there was a certain tension in the atmosphere ! " Then the 
artillery ceased—or seemed, at all events, to pause ; somebody whispered ““ There's 
“а plane," and—looking up--they discerned the aircraft shining in the moon's 
white rays. In a few minutes the first mine went off. Our young friend thus 
describes it: ''Imagine a gigantic cauldron of molten metal, in which a plunge 
“was being steadily forced down, so that the metal was being forced out between 
“the plunger and the side of the cauldron, rising up steadily and falling just as 
“steadily.” 

After the explosions were all over came a “ hurricane bombardment.” Then 
““ the miners came up and said all was O.K. below, and so down we went and set 
“to work.” 

The picture thus drawn for us of the conditions of wireless work on such occa- 
sions seems to go “right home.” Here is a young man just come of age (the date 
happened to be his twenty-first birthday) in the very heart of one of the biggest 
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[Ву kind permission of “Тһе Aeroplane.’ 
GOTHA AEROPLANES LINED UP FOR FLIGHT. ALL OF THESE MODERN RAIDING 
AIRCRAFT ARE FITTED WITH WIRELESS. 
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military operations of any age, placidly admiring the moonlight scenery before the 
awful crash ; and—-after the crux was over—quietly descending into the dug-out, 
which formed his office, to re-don his earpiece, and take up once again his daily 
routine of Morse transmission and reception. 

We have had frequent occasion in former numbers for commenting on such 
evidences as this, which speak eloquently of the way in which the stress of war-work 
on active service has developed latent powers of literary expression, that surprises 
no one more than the possessors themselves. The talented author whose short 
fictional sketches in successive issucs of THE WIRELESS WORLD have brought such 
fame for his pseudonym of Perikon, forms only one outstanding instance of a fact 
brought home to us by almost every post from “ Foreign Parts." 


The "Strafer " Straffed 


A Welcome Variation on the Ordinary Submarine Picture 


| [ревел Official Photo. 

We have, in previous issues of THE WIRELESS WORLD, recorded several instances 
of the attempicd luring of prospective victims by bogus wireless messages into waters 
suitable for piratical proceedings. In our present picture, however, we have the 
pleasure of showing our readers one of these modern sharks fairly stranded herself, 
her course ended, and her powers of mischief gone for ever. 


A Glimpse of Somaliland before 
the War | 


By J. С. HAWKHEAD. 


(с 


“ Авт” is somewhere described as ‘‘ the employment of means to the accom- 
“© plishment of some end, directed by knowledge and skill." Further, I have seen 
it defined in dictionaries as “ cunning.” 

Whether photography is an art or science, or a combination of both, is a matter 
for the logicians to fight about amongst themselves. Certainly the qualification 
of “cunning " in its unpleasant sense can be attributed to some classes of photo- 
graphic representation, or misrepresentation, and uncommon skill must have 
occasionally been brought into play in the production of photographs of this class. 

On the other hand, the veriest tyro sometimes produces a really beautiful 
photographic picture from а subject which could not appeal even to the least 
esthetic sense. 

Somaliland is a country which for some uncanny reason supplies the amateur 
“snapper " with films or plates which, if not exactly beautiful, at least certainly 
fail to convey the impression of inhospitable dreariness which is equally certainly 
formed in the mind of the casual traveller through its bush lands and desert places. 
En passant, one may add that “ casual travellers ” are few апа far between. 
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THE RESULT OF THREE-QUARTERS OF АХ HOUR'S SPORT. 
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анан Уат) For instance, I am quite өше that the 
| ` average voyager along the shores of the Red 
Sea and beyond would never allow his imagina- 
tion to run riot to the extent of picturing such 
an exhibition of “ plenty " as that shown in 
the first photograph. 

All this is à propos of the fact that the lot 
of the “ wireless wallah " is not quite so bad 
after all, for the ten ''baracuta," averaging 
nearly 16 lbs. each in weight, were the result 
of three-quarters of an hour's sport with two 
rods, suitable bait, and the aid of a portable 
Evinrude motor slung over the stern of a 
rickety native-built boat. (An amusing incident 
connected with this motor was mentioned in 
the article on “ Wireless in Darkest Africa ” 
which appeared in the September, 1915, number 
of THE WIRELESS WORLD from Mr. Hawk- 
head's реп.—Е4.). 

But as our “ casual " tour into Somaliland 
is to be of the briefest description, we must 
leave our fishing behind and “ saddle up." In 
the compound, where our animals are waiting, a young “ dero " (the Somali name 
for а type of gazelle) is being persuaded by a native “ boy " to pose for the camera, 
and it evinces exactly the | 
same combination of timid- 
ity and curiosity which is 
so often the “ worry ” of 
the studio man and the 
pride of the young mother 
at home. This particular 
little fellow is quite happy, 


A YOUNG GAZELLE. 
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pet, and we shall see many 
of his tribe browsing іп the 
lowlands as we procced. 
Whilst — '' Archibald ” 
has been claiming our atten- 
tion a smart member of the 
mounted police has been 
arranging saddles апа blan- 
kets, etc., on the two 
camels and three mules 
which аге to carry us up 
country, whilst the “ boys ” A WIRELESS STATION IN THE INTERIOR. 
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A SNAPSHOT BY THE STREAM. 


are busy filling the canvas chaguls with the necessary water, which forms а very 
important item of the commi:sariat for our trek. The “iron rations " have already 
left some hours ago by the slower-moving burden camels, which will be overtaken 
after some three hours' riding. Dinner will be ready for us when we arrive, and 
camp beds will have been prepared to receive our tired bodies, for we are only 
“ casual " travellers, and as such will not find the camel to be quite the “ armchair ” 
that the facetious ‘ old-timer ” describes it to be. 

Our first night is not particularly good. We are possibly a little too tired, 
and the strangeness of sleeping in the open, the howling of the prowling hyenas 
and jackals, the noise and bustling of the burden camels when they are leaving 
about 2 a.m., all combine to disturb us, and we are still a little weary when the 
inevitable cup of tea is brought along about 5a.m. After this there is no more thought 
of rest. The beds are packed on to а special burden-camel, which has been left 
behind for the purpose, and as soon as it is light enough to see the ground properly 
we are once again jog, jog, jogging along, cursing the camel and agreeing with 
every one of Kipling's lines on the subject of the “ oont.” During our morning's 
trek we take the opportunity when crossing a shallow water course (usually dry, 
by the way) of snapping our boys and policemen with the mounts. 

The mid-day halt, usually lasting from about 0 a.m. to 3 p.m., is spent in eating 
and sleeping under whatever scanty shade the sparse bush through which we have 
been travelling for some time will afford. If we are energetic enough we may 
wander off with a 722-һоге in search of hare, bustard, ог the miniature dik-dik, the 
smallest of all gazelles, no larger than a hare, and almost as welcome an addition 
to the “ pot," for unless we shoot something there is the danger of becoming а 
little weary of the tinned sardine and the mutton chop. Another cup of tea, and 
we are off again towards the mountain range that has been ever before us since 


leaving the last night’s camp. 
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As we approach the foot hills the descents into and ascents out of dried-up 
nullahs become more frequent, and the pace consequently slower. By nightfall 
we are well into the lower hills, and are glad to find a tiny rest-house in which to 
spend a comfortable night. The vegetation has become thicker and more varied, 
and, indeed, we find ourselves in опе of the “ beauty spots " of the country. The 
rest-house, under the shade of а tamarind tree, induces us to spend the greater 
part of the following day in the vicinity, and gives us time to explore some of the 
neighbouring gorges and ravines. The klipspringer arouses our admiration, and 
if we are lucky we may obtain a glimpse of the greater kudu, the most majestic 
of all the antelopes, with its glorious spread of horn. 

From this halting-place we find the road too steep for riding, and are compelled 
to climb for a couple of hours on foot. The scenery is of the wildest and grandest 
description, and when at last we reach the summit we look back in wonder to where, 
forty miles or more away, the sea lies shimmering five thousand feet below us. The 
route of our march can be traced back until the white ribbon of the narrow track is 
lost in the sandy reaches through which our first evening trek was made, and we feel 
well repaid for all the pains that those brutes of camels have jogged into our joints. 

From this point it is a matter of some forty miles through monotonous bush 
country to the site of the first permanent wireless station erected in the interior of 
the country. We make the journey in three marches, spending one night on the 
way, and eventually reach the station after a total journey of some ninety miles. The 
station, which is shown on page 470 is of 11-kw. power, and works uninterruptedly 
across the high range hills over which our route has taken us to Berbera, from 
which point we started on our travels. In а later article we hope to describe some 
of the humours and difficulties that attended the construction of this station. 
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А TYPICAL LANDSCAPE IN THE INTERIOR, 
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THE EYES AND EARS OF SUBMARINES, 


The urgent problems of warfare have caused the development of certain inven- 
tions to proceed with much greater rapidity than would have been the case in 
peace-time. We see this in the aeroplane, we see it also in the submarine. Both 
forms of activity are closely linked with wireless, seeing that both aircraft and sub- 
aqueous vessels depend for their speech and hearing upon radiotelegraphy. According 
to an article in the Rivista Marittima certain of the later forms of U boats are being 
fitted with an apparatus rendering periscopes unnecessary. The new system, which, 
according to our Italian contemporary, has not yet emerged from the experimental 
stage, is said to consist of two lenses, one on either side of the submarine, which are 
used in conjunction with other lenses and reflectors. Although this device would 
enable the submarine to dispense with the periscope and the dangers attending it, 
we understand that the craft fitted therewith must be navigated nearer the surface 
than would be the case were the ordinary periscope employed. Such apparatus 
would really complete the development of the submarine into а true artificial fish, 
could some ingenious inventor but contrive a method of spreading the wireless aerials 
within the shell of the vessel. If these two devices were once rendered practicable 
the eyes and ears of submarines would become part of themselves instead of excres- 
cences superadded to their structure. 

Our illustrations on pages 474 and 476depict the Сена submarine О.С. 52 аз she 
appeared when lying іп Cadiz. It will be remembered that this Teutonic corsair was 
towed into Cadiz Port bv а Spanish torpedo boat on June 11th last, and was repaired 
at the Spanish Government Works at Carraca, being allowed to sail some eighteen 
days afterwards, when its r»pairs had been completed. Аз soon as the German 
filibuster had been convoyed by two Spanish Government vessels outside Cadiz 
Bay, she submerged ; and it is quite likcly that she proceeded on her way to torpedo 
some helpless merchantman or other flying the flag of Spain! Аз an exhibition of 
cynical irony carried to its furthest limits such procedure would be hard to beat. 
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ONE OF THE GERMAN PIRATE CRAFT LYING AT CADIZ. 


But it is understood that the Spanish authorities have now, on urgent representations 
from the French Government, issued such regulations as are likely to put an end to 
future occurrences on the same lines. 


A SMART PIECE OF WORK. 


So far as operations on a large scale are concerned, the German Fleet is, quite 
naturally, too careful to give Jack any chance. But every now and again the 
Admiralty vouchsafes us a glimpse of some minor engagement in which British 
sailors have displayed all their traditional dash and initiative. Such an occasion 
occurred at the beginning of September when—to use the official language—‘“ British 
“light forces off the coast of Jutland destroyed four enemy mine-sweeping vessels.” 

Some details were filled in by war correspondents from neutral sources, and it 
appears that two pairs of German armed trawlers were engaged in going through 
the British mine-field in order to sweep a lane clear for the passage of pirate sub- 
marines. They trailed steel nets fastened between the units of each pair, and, as 
they went along, the submarines followed slowly in their wake. It was like ice- 
breakers forcing a way for a following merchantman bound for the open sea. 
According to a Copenhagen account, published by one of our contemporaries, the 
German sailors told the Danes that several U-boats had got through the mine-field in 
this way. А British Light Squadron appeared upon the scene and “а change came 
“o'er the spirit of their dream.” The trawlers sent out frantic appeals for help from 
their wireless aerials, but were knocked about to such an extent before help arrived 
that all four had to make for the shore in a damaged condition, two of them being set 
on fire. They were beached and roo German marines landed at Bjerggaard. 
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According to another Danish telegram, the German fleet of armed trawlers, of 
which these mine-sweepers formed a part, was attacked by the British vessels, with 
what further result is not stated. Inthe meantime, it would appear that, in addition 
to the U-boats and German seaplanes which took part in the fight, a German warship, 
in response to the wireless call, came up in hot haste. Whether the British vessels 
had by this time withdrawn has not been stated ; but this reinforcing man-of-war 
sent a motor-boat ashore in order to instruct the marines landed from the armed 
trawlers to return to the warship. In the rough sea the motor-boat capsized and 
the officer and his eight men, so far from effecting their purpose, were obliged them- 
selves to submit to internment with their fellows. 


A MODERN GENTLEMAN-ADVENTURER. 

In the youthful and most virile age of England, the “ spacious days of Glorious 
'" Queen Bess," much important national work wes performed by “ Gentlemen- 
“Adventurers ”--і.е., men of some (though often very slight) means, who might have 
lived a life of case спа quiet at home ; 
but who chose to enlist undersome of the Pa 
famous sca captains of the day, in order >” 
to serve their country, and relieve the | 
monotony of a “ humdrum ” existence 
by the excitement of perils abroad. 

The United States of America seem to 
be producing this individualistic type just 
now, and an excellent example may be 
found in Mr. Harold T. Mapes, who, before | 
the war, was a Mining Engineer апа Assist- | 
ant Manager in a Mexican Company. He 
took up wireless as a hobby, and—having 
gained a Government First-Grade Com- 
mercial-Operator's Licence — sought а 
place in the Mercantile Marine. There 
he got experience with a vengeance. 
He played a wireless operator's róle in 
some of the most exciting adventures at 
sea which it is possible to imagine, 
and was fortunate enough to come 
unscathed through them all. We under- 
stand that this modern Gentleman-Adven- 
turer, a true follower in the wake of those 
who sailed with Drake, Hawkins, Raleigh, and their compeers more than three 
hundred years ago, has now returned to Mexico, there to resume his mining avoca- 
tion until the spirit of adventure calls again. We write advisedly the word " until," 
for the thirst for travel—once indulged—is very seldom slaked for all time. И 
returns again and again. 


” 
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MR. HAROLD T. MAPES. 


A LADY TELEGRAPHIST. 
There is a well-known sentence attributed to Monsieur Lecoq, the famous French 
detective, whose analytical methods were exploited with such great effect by Emile 
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Gaboriau, the great master of “ Police Novels," who wrote in the middle of the 
nineteenth century. This sentence, cherchez la femme, was originally formulated as а 
detective theory. It enunciated that a woman was always at the bottom of any 
serious crime ; and, therefore, that the investigator's first aim should be to unmask 
her identity. The phrase has passed into classic usage, and nowadays seems of 
more universal application than ever. We find “ the woman ” in practically every 
phase of human activities. Amongst our “ Notes of the Month " of this issue we 
publish a brief reference to her wireless employment in the U.S.A., and a story has 
recently been placed in our hands which illustrates how useful on occasion a lady’s 
radiotelegraphic knowledge may prove. 

On July 15th the steamer Kristianiafjord, belonging to the Norske Amerika 
Linje (North American Line) of Christiania, had the misfortune to run ashore on 
the Canadian coast in a dense fog. Her wireless aerials immediately got to work, 
and in a very short while established communication with the great Marconi land 
station at Cape Race. The shore operators radiated intelligence of the disaster, 
and—through their instrumentality—a number of passing steamers were put in 
possession of the critical condition of the Kristianiafjord, were informed where she 
was to be found, and were urged to undertake the work of rescue. The aid thus 
summoned proved effective, and all the passengers were taken off. А salvage 
steamer was afterwards despatched, and made strenuous efforts, extending over a 
whole fortnight, to haul the hapless steamer out of her dangerous situation, but all in 
vain. On July 29th the engine-room filled with water, so that the ship’s dynamo 
could no longer be used, and the wireless machinery, which had been at work all the 
time maintaining communication, was forced to rely upon the emergency apparatus 
specially provided to meet such a situation. In the long run, the vessel had to be 
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ANOTHER VIEW OF THE U.C. 52 AS SHE APPEARED IN CADIZ HARBOUR. 
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abandoned ; but all the wireless gear, with the exception of the accumulators, was 
carried off before the steamer was left to her fate. 

Ву a curious coincidence, only just a day before the accident the assistant 
wireless Operator, Мг. Е. Ipsen, a young man of Danish nationality, was taken Ш; 
and in consequence incapacitated from maintaining watch. Fortunately, amongst 
the passengers there was a Miss Rydjord, a lady who had previously engaged in 
wireless operating in the radio station situated at Bergen, the second city of the 
kingdom of Norway. She volunteered to undertake the duties which Mr. Ipsen was 
temporarily unable to fulfil, and with the approval of the Captain this task was 
assigned to her. After the accident had taken place, Mr. Ipsen, feeling some diffi- 
dence about allowing the young lady to undertake the responsibility in such trying 
circumstances, managed to pull himself together sufficiently to rise from his bed of 
sickness and resume duty in the usual way. The radiotelegraphic traffic was therefore 
shared, after the customary fashion, between himself and the wireless officer in charge, 
Mr. F. H. Hansen, and we understand that both telegraphists performed their duty 
in such a way as to give satisfaction to everyone concerned. 

The incident reflects much credit on all three wireless operators. It demon- 
strates how useful it is on occasion to be able to secure the help of a lady expert, 
and forms a fresh instance of the readiness to step into the breach which is being 
displayed so frequently just now by members of the “ fair sex." Moreover, it forms 
yet one further instance of the high sense of duty possessed by wireless operators at 
sea ; for those who know the strain which wireless duties entail under such circum- 
stances will appreciate the self-sacrifice involved on the part of Mr. Ipsen in rising 
from а sick bed to discharge them. | 


А RECENT САРЕ DISASTER. 


The City of Athens, a fine steamer of 5,600 tons register, belonging to the “ City 
" Line " of Glasgow, was wrecked off Capetown during August, and the Cape Court 
of Enquiry expressed the opinion that the sinking was due to the vessel having 
struck a mine or mines. There was no panic, and seven boats were launched within 
twelve minutes of the explosion. Out of the ninety-seven passengers all but fifteen 
were rescued, whilst four of the crew failed to answer to the muster roll. 

According to the cabled particulars, which are all that we have available at 
the time of writing, " the ship's wireless installation broke down, and consequently 
“she was unable to send out signals." Exactly what significance may be attached 
to these words we do not know ; doubtless the fuller accounts on their way will 
show. Probably, it is intended to convey that the force of the explosions caused 
such damage to the aerials as to put them out of action. The captain denied having 
received any fresh instructions bv wireless, and stated that he had acted upon those 
he received last May in approaching Table Вау. Nevertheless, the court censured 
him and recommended the suspension of his certificate for six months. 

A cable message sent from Reuter's Agency transmitted some particulars with 
regard to the evidence given before the Court of Enquiry by the wireless operator, 
This summary is too condensed to be of any great service for elucidation 
of the points at issue, and we, therefore, reserve our comments for the present. 


А BADEN-POWELL YARN. 


WE have called attention on more than one occasion recently to the notices issued 
by the Marconi Company of their desire to receive applications for wireless training 
from lads between the ages of 164 and 173. Large numbers have, we understand, 
already applied, but there is room for further applicants, and the Company is making 
arrangements as rapidly as possible for students of this type to be trained at various 
provincial as well.as London centres. In this connection it is interesting to note 
that Lieut.-General Sir Robert Baden-Powell, in some recent remarks contributed 
iu one of our Northern weekly contemporaries, points the moral value of good scout 
work by a true account drawn from life of a sea scout, who spent his time whilst on 
coast-watching duty working up his signalling until he felt justified to apply for 
admission to the Marconi School. He was admitted, and, thanks to his previous 
practice, very rapidly passed through the curriculum and received his appointment 
as wireless operator-in-charge on board a ship running to America. “‘ This,” says 
Sir Robert, “15 what any sea scout can do if he only makes up his mind to it and 
" works hard." The lad’s parent stated,in a letter of thanks to the head of the 
organisation, “ I consider his success entirely due to his scout training, which I have 
“always thought to be a splendid thing for boys." We may add that this opinion 
is confirmed by the authorities at Marconi House, who have expressed themsclves 
thoroughly satisfied with the experience they have had of candidates who have 
received the scout training. 


WIRELESS CONJURING. 


One of our contemporaries has recently published an account by a special 
correspondent dealing with a music-hall tum by an exceptionally clever couple 
working under the name of the “ Zomahs," whose thought-reading séance is con- 
sidered to be superior to that of the erstwhile well-known Zancigs. This correspon- 
dent suggests, as an explanation of the “ mystery ” of their performance, some device 
by which the performer who circulates amongst the audience may communicate 
with the thought-reader on the stage by means of a telegraphic wire. In this con- 
nection we would remind our readers of the ingenious suggestion, put in the shape 
of a short story, entitled “ The Case of the Empress Music Hall," by Mr. W. В. 
Cole, wherein the writer explains how the performance may be carried out by wireless. 
According to our raconteur, it would be possible to conceal a wireless transmitting 
apparatus about the person of the perambulating performer, whilst the lady, pro- 
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vided with a similar aerial to that of her husband, receives his messages in a series 


of neuralgic pains or spasms. The matter is worked out in detail on pages 31-36 
of our third volume. 


RADIOTELEGRAPHY IN ARGENTINA. 


We understand from the Review of the River Plate that the Argentine Government 
has given permission to the German community—through the intermediary of 
the Siemens-Schuckert Company—to erect a radiotelegraphic installation in the 
vicinity of Plomar Station on ground belonging to Joaquim Anchorena. According 
to our contemporary this station, which is intended only for the reception of wire- 
less messages from Berlin, and is not to be used for transmitting purposes, is making 
rapid progress under the strict supervision of an official of the Argentine Government. 
There are sixtecn masts, тоо ft. high, at intervals of about 788 ft. We wonder 
whether the latest Swedo-German treacherous breach of Argentine neutrality will 
affect the matter. Е 


LADIES ох RADIOTELEGRAPHIC WORK. 


In our issue for December, 1016, page 077, we were able to give a few Cctails, 
accompanied by a photograph,of pioneer lady operators at Tewyn Station, and we 
notice that our Ámerican cousins have “роле ahead " of us in the way of utilising the 
services of women for wireless work. The National Amateur Wireless Association 
of America has completed its arrangements for incorporating with itself a women's 
division, and we notice that the self-training courses, prepared for our American 
contemporary, the Wireless Age, are to be adopted by the National League for Women's 
Service for training their special women's wireless section. The Marconi School in 
America has opened its doors to a limited number of advanced students for an inten- 
sive course of instruction, and the Secretary of the Institution of Radio Engincers, 
Mr. David Sarnoff, in his address to the Service League, stated that ‘‘ women will 
“ come in here to fill vacancies. It is possible they will be sent to sea, if the necessity 
““ 15 great enough and their patriotism and courage permit." 

A number of the “softer sex " are taking their task very seriously ; but, of 
course, there are others. We are reminded of the latter by a letter from a wircless 
man on the subject addressed to the editor, who tells how a certain young lady in 
Ireland wrote to a wireless telegraph company for an 2ppointment as operator, and— 
as was usual at the time—received а formal reply signed by the “ Traffic Manager," 
stating that no suitable appointments were open to be filled by ladies. This, how- 
ever, did not satisfy the applicant, who wrote again emphasising her personal 
attractions, abilities, etc. A reply similar to the first was despatched by the same 
official. This, however, only brought forth a further request for a personal interview 
and reconsideration. The company then made their answer emphatic, stating that 
they had nothing to add to their previous letters,and asking that the correspondence 
might now cease. This brought forth a final epistle couched in “ plain language ” 
and winding up with the remark that the fair correspondent failed to understand 
what а “ Traffic Manager ” had to do with the matter at all, as she was a lady and 
“not a horse and cart." 


Testing Radio Units with Dummy 
Antenna 


By FRANK C, PERKINS 


THE accompanying illustration shows the cquipment used for testing radio 
units by a wireless company in the United States. It was possible, with this antenna, 
to reproduce practically any antenna found in commercial radiotelegraph stations, 
and therefore observe the perforinance of the wireless sets under practical operating 
conditions. 

The arc radio transmitters tested on this aerial are rated from 5 kilowatts to 
500 kilowatts, and the 350 K.W. unit has an overload rating of 500 K.W. 

It should be pointed out that wben electrical engineers test a dynanio they are 
not likely to disturb engineering operations in other buildings, or even in other parts 
of the same building. When, however, they test a radio plant of considerable 
power they are likely to disturb the ether for hundreds of kilometres in all directions. 
А need arises, therefore, for a dummy antenna, or a radio load for testing radio 
generators, which shall not seriously disturb the ether in the vicinity. The problem 
is to load the generator, but to suppress the output, and not, as is usually the case, to 
load it as efficiently as possible, so that the effects may be manifested at a great 
range. 

The writer is indebted to Electrical Enginecr К. К. Beal, of San Francisco, for 
the photographs and data on the dummy antenna at Palo Alto, California, which 
consists of a bed of horizontal galvanised iron wires in five layers, so arranged as to 
be capable of forming an ait condenser of adjustably variable capacitance up to about 
one-thirtieth of a microfarad. With such a capacitance carrying 250 amp. at 20,000 
cycles per second, the voltage, neglecting all losses, would approximate 64,000. 

In making radio units of larger capacity than have heretofore been attempted, 
it was found necessary to provide in Palo Alto, Cal., a dummy antenna which could 
be used for testing arc converters of various sizes. Because of the large units con- 
templated, and since interference with nearby commercial stations had to be avoided, 
the type of construction shown in the accompanying illustration was developed. 

It may be stated that this afforded capacities up to о’озт microfarad, and by 
being of such construction as to have a low effective height caused a minimum of 
interference. The antenna consists of five parallel layers of wires spaced 5 feet 
apart vertically. Тһе wires in each layer are 2 feet apart horizontally, and there is 
а то feet clearance between the ground and the lowest point in the bottom layer. 
The bottom layer, which is grounded, is 1365 feet wide, with a maximum length 
of 26275 feet. | 

It is of interest to note that the other lavers, insulated from ground, are 20 feet 
shorter and 4r feet narrower. The insulated layers have fifty-one wires each and 
the grounded layer sixty-six wires. The two outer wires on each side of the four 
top layers are size No. 2, because the edge wires are not shielded as well as the others, 
and it was desired to prevent the corona which would otherwise appear at the edges 
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of these layers. With this exception, No. 14 galvanised telephone wire was used in 
all layers, and the wires are fastened at each end to r-inch stranded cables. Although 
galvanised wire is not generally considered good practice in radio work, it was 
nevertheless used on this antenna because with the large number of wires employed 
the resistance could be kept within the usual limits. 

For convenience the five parallel layers of the antenna are numbered from 
the top down. Layers Nos. I to 4 inclusive are well insulated, and a long length 
of halyard between the insulation and the supporting towers was provided in 
order to permit of putting in more insulation with suitable corona shields 
in case this became necessary at a later date. Obviously, if this were done only 
layers Nos. 1 and 5 could be used, because the large diameter of shields necessary with 
such a long string of insulators would otherwise interfere, the layers being only 
`5 feet apart. 

It will be observed that provision was also made for the installation of corona 
shields on the insulator strings now used, but no trouble of this sort has been ex- 
perienced thus far and these shields have not been added. Beneath layer No. 5 
are two single wires which are normally connected and have a separate lead running 
into the laboratory. 
These have a capacity 
of 0'002 microfarad. 
By various combina- 
tions of these wires 
with different layers of- 
the antenna а consider- 
able number of capaci- | 
ties are avallable, the 
maximum being  ob- 
tained when layers 
Nos. I, 3 and 5 are 
connected as the earth 
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single wires as the high 
potentialside. With this 
combination the capa- 
city is 0'031 microfarad. 

The jumpers used 
for connecting the vari- 
ous layers consist of 
13-inch copper tube 
provided with suitable 
clamps and fittings so 
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Our Sailor Heroes 


A Review of Recent Concessions 


THE issue of the Parliamentary White Paper on the 15th inst. reciting the 
recent concessions granted to the Mercantile Marine and the arrangements made 
for compensating officers and men for death or injury caused by war risks and for 
loss of their effects has given much gratification to the Council of the Mercantile 
Marine Service Association, who have been persistently pressing for these measures 
since the outbreak of the war. 


So far back as January, 1915, the necessity for compensation for loss of effects 
owing to war conditions engaged the attention of the Association, who by direct 
representations to the Boatd of Trade and also by means of questions in the House 
of Commons, impressed upon the Government the just claims of masters and officers 
for being recouped in part, if not in whole, for the losses they had sustained. Оп 
January rsth, 1915, at a meeting held at Whitehall, this matter was discussed 
between the Attorney-General, the Secretary of the Board of Trade, and the Secre- 
tarv of the Mercantile Marine Service Association, when the latter strongly urged 
that the Government should compensate the officers who had already lost their 
property, and should devise some plan by which payment of heavy war risks policies 
could be avoided. | 


. On March 2nd of the same year the Board of Trade announced having estab- 
lished a simple and inexpensive insurance system for covering the personal effects 
of masters, officers and seamen of merchant ships. It was still felt, however, that 
as these men were zealously serving their country in the present cnsis and main- 
taining our supplies of food and material it was the duty of the Government to 
sce that those performing such work did not suffer more than the rest of the com- 
munity. Correspondence was accordingly maintained upon this subject, and the 
recent announcement that all cases will now be covered by the Board of Trade 
and that insurance is no longer necessary is regarded by the Council of the M.M.S.A. 
as additional evidence of the fact that the efforts of the Association are not alto- 
gether ineffective. In addition to this, whereas hitherto the statutory right to 
wages terminates on the loss of the ship, every officer and seaman of a ship lost 
by war risk is now entitled to one month's wages or wages up to the date of arrival 
in the United Kingdom, whichever is greater. 


Other recently granted concessions cited in this White Paper in which the 
M.M.S.A. have taken a prominent part are the following: Increased pensions to 
widows whose husbands have lost their lives at sea owing to war conditions ; .the 
extension of the scheme to cover cases of disability, aggravated by war or accidents 
caused by collisions while steaming without lights; increased allowances to 
dependents of prisoners of war; and, lastly, the granting of free railway passes 
and increased travelling facilities for men returning to their homes on leave. 


A Novel High-Tension Insulator 


THE accompanying illustration shows a remarkable high-tension insulator, 
developed at Detroit, Mich. Several power companies have tested it under oil, 
and results indicate that 200,000 volts is an average value for the puncture strength 
of these discs. The insulators, which have stood high-frequency flashover for one 
hour, have instead of the usual rigid malleable iron caps and solid pins, two spider- 
shaped caps, whose eight legs fasten at a depth of one inch into the upper and lower 
sides of the insulator. The flexibility of the legs prevents expansion and contraction 
strains on the porcelain, absorbs shocks and distributes the tensile strain uniformly. 

It is stated that no cement is used on this insulator. The spider legs are 
anchored into recessed holes in the porcelain by means of a special alloy similar 
to that used in die casting. This alloy, as applied, does not shrink away from the 
porcelain, and has a very low co-efficient of expansion. The insulator will stand 
plunging from boiling to ice water without harm—a test was made by several power 
companies. 

The construction described gives the disc an ultimate strength of 8,000 to 
10,000 lbs. The electrical properties have been proved not to be affected in the 
least up to the full breaking strain. It should be noted that the electrical and 
mechanical strains occur at entirely different parts of the porcelain. 

The diameter of the unit is 11 inches, and the distance between units assembled, 
61 inches. The dry flashover tests of one unit at normal frequency showed 97,000 
volts ; with two in series the pressure was 184,000 volts; while three in series 
withstood 253,000 volts. In the wet flashover test (precipitation I inch in 5 min.) 
50,000 volts were used, and with two in series 92,000 volts, while four in series with- 
stood 185,000 volts, and five in series was 220,000 volts. 

It is stated that the high-frequency oscillator test gave а first 
arc-over value with 
one disc of 120,000 
volts, and with five 
units in series 500,000 
volts. 

In testing insu- 
lators each unit is 
mechanically tested 
to a strain of five or 
six thousand pounds, 
afterwards being 
tested electrically to 
flashover for (сп 


minutes on а бо- ыы i a dms. 

cycle | transformer, % | “с 

witha high-frequency PY РА». ав 3 

oscillator for 250,000 Ona” | Oa | 

volts. BR. C. Ж. ІНЕ INSULATOR ' SPARKING-OVER ” ON TEST. 


Digitized by Goog le 


Among the Operators 


THIS month we regret to report the sad death of Mr. Frederick Whitelaw 
Cameron, who lost his life when the ship upon which he was serving was torpedoed. 
Mr. Cameron, a young Scotsman but 10 years of age, was born at Bathgate, and 
received his education at Bathgate Academy. 
On leaving school he was apprenticed as.a 
mining engineer and surveyor, but as the life 
did not appeal to him he studied wireless 
telegraphy and obtained his Postmaster- 
General’s First Class Certificate at the North 
British Wireless Schools, Glasgow. In 
October, 1916, he entered the services of 
the Marconi Company and proceeded to sea. 
The third vessel on which he served was 
torpedoed and sunk, but in this case fortu- 
nately he escaped without injury and was 
able to take up his duties again within a very 
short period. He was then transferred to 

IHE LATE OPERATOR a ship which left England in May last. On 

FRED. W. CAMERON. this, his last vessel, he served two months 

| before а torpedo trom a German submarine 

brought disaster. Great sympathy is felt for the young man’s parents in their terrible 
bereavement. 


* ж ж ж ж ж 


PRESUMED Lost. 

One of the most sad cases we have yet had to record is that of Operator William 
Dunlop, who joined the Marconi Company in January last. But 18 years of age and 
keenly interested in his profession, he sailed on his first ship in the early days of 
February. When the time came for the 
vessel to arrive in port no sign of her 
appeared, and as days and weeks passed with 
no news, the owners regretfully came to the 
conclusion that the vessel had been sunk 
with the loss of all hands. Quite recently 
information has come to hand which confirms 
this view. 

Mr. Dunlop was a native of Pollokshaws, 
in which town he received his education, 
On leaving school he studied the trade of a 
baker, but left the business as it proved to 
be detrimental to his health. He studied 
wireless telegraphy at the North British 
Wireless Schools, Glasgow, where he obtained THE LATE OPERATOR W. DUNLOP. 
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his First Class Certificate, and joined the Marconi 
Company as above stated in the early part of the 
year. We take this opportunity of expressing our 
sympathy with the young man’s parents and relatives. 


* * ж ж ж ж 


Lost THEIR LIVES TOGETHER. 


News of the sinking of the s.s. Belgian Prince 
has already appeared in the columns of the daily 
Press. Two operators were carried on this ship, 
Messrs. James Francis Evans and Arthur Edwin 
Elliott, both of whom lost their lives in the disaster. 
Mr. Evans, who was born in County Waterford, was 

THE LATE OPERATOR 23 years of age and received his education at the 

J. F. EVANS Christian Brothers’ College and from a private tutor. 

On completing his education he entered a counting- 

house in Waterford, leaving this position after four and a half years’ service to 

study wireless telegraphy. After spending some time at the Irish School of Tele- 

graphy, Cork, he caine to London to join the Marconi Company’s School, and 

shortly afterwards was appointed to the s.s. Agadir. He later served on the City of 
Newcastle and was appointed to the Belgtan Prince in July of this year. 

The junior operator, Mr. A. E. Elliott, was a London man. Educated at the 
South-Western Polytcchnic, he entered a commercial position after leaving school, 
and on taking an interest in wireless telegraphy entered the Marconi Company’s 
school for training. On completing his course he was appointed to the staff and 
served on a number of ships before he sailed in July last on the Belgian Prince. 

The deliberate and cold-blooded murder of these two men, together with almost 
all of the rest of the crew, was reported in the newspapers of August 4th last. Many 
of our readers will remember that after the vessel was torpedoed the submarine 
commander ordered the life boats alongside the submarine and took away the 
captain. The rest of the crew were then 
mustered on the submarine deck, where the 
Germans took the lifebelts from all except 
eight, and the outside clothing from the 
entire crew. Тһе submarine crew then 
entered the craft and closed down the 
hatches. After running along the surface 
for about a couple of miles the submarine 
deliberately dived, and of course the men on 
deck were all thrown into the water. There 
were but three survivors left to tell the tale 
when, after a long interval, a British vessel 
came on the scene. No sympathy can be 
too deep for the parents and relatives of 
these two young men who thus fell victims J. THE LATE OPERATOR 
to “the outcasts of Europe." А. Е. ELLIOTT. 
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VICTIM OF A MINE. 


Another sad death we have to record is - 
that of Mr. Robert Henry Kearns of Killor- 
glin, County Kerry. Mr. Kearns, who was 
2т years of age, was educated in his home 
town, and on leaving school entered the 
employment of the Kerry County Council. 
Leaving this position to study wireless tele- 
graphy at the Atlantic Wireless College, 
Cahirciveen, he successfully completed the 
course and obtained his Postmaster-General's 
First Class Certificate. In September, 1916, 
he joined the Marconi Company's staff, sailing 
THE LATE OPERATOR R. Н. KEARNS. first upon the s.s. Ausonia. Не was then 

transferred. to another ship on which he 
served until the vessel struck a mine in July of this year. Mr. Kearns was reported 
as missing from the wreck, and it is presumed that he was drowned when the ship 
sank. Much sympathy is felt for his relatives. 


* * ж ж ж ж 


TORPEDOED. 

Still a further case is that of Mr. Harold Sudell, who was but 18 years of age, 
and was educated in Liverpool. On completing his studies he was employed in the 
office of a firm of shipping merchants in that City and, being interested in wireless 
telegraphy, took evening classes in that subject at the Liverpool Wireless College. 
He completed his course by attending two months in the daytime, and on gaining 
his First Class Certificate entered the service 
of the Marconi Company in March last. On 
his first ship he had a narrow escape, as this 
vessel was torpedoed and sunk in June, and 
on resuming duty he was appointed to another 
vessel which was torpedoed within three weeks 
of the time she sailed from her home port. 
Nothing was seen of Mr. Sudell after the 
wreck, and it is presumed that he was drowned 
when the ship sank. We hope that his 
relatives will derive some consolation from 
the fact that he, as well as all the other 
young men whose sad deaths we have 
recorded above, died at his post while serving 
his country just as well and bravely as if he 
had been in the trenches. H. SUDELL. 
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Australian 
Portable Wireless Apparatus 


An Interesting Set from Overseas 


THE Amalgamated Wireless (Australasia), Limited, of Sydney, N.S.W., have 
recently produced an interesting set of apparatus designed to be placed on board 
salvage or tug vessels at short notice, when those vessels go to the assistance of others 
in distress, or on special and urgent missions. The apparatus, which is compactly 
arranged in a waterproof cabinet having a lid which can be firmly fixed by bolts 
and rubber packing to exclude moisture, is well illustrated in the accompanying 
photograph. The transmitter consists of a Telmar inductor designed to work on 
voltages from thirty-two to one hundred. The energy in the primary winding of the 
inductor is regulated by the resistance joined in series with the primary circuit, 
together with the manipulating key and a pair of main fuses. Spring clips are pro- 
vided with the primary circuit for joining the inductor in circuit while transmitting, 
and for disconnecting it whilst receiving. The secondary of the inductor is joined to 
the closed oscillatory circuit by means of two flexible connections and plugs, one 
terminating on the frame of the exciter and the other on a special plug which may be 
adjusted, thus altering the number of gaps in the spark discharger. The closed 
oscillatory circuit consists of sixteen Leyden jars connected in parallel, a helix wound 
оп porcelain formers, and a quenched spark discharger. Fixed to the helix are two 

plug sockets by which the circuit may be tuned. 

The aerial circuit is coupled to the helix through a variometer. The receiver 
Is a modification of the Marconi No. 31 crystal receiver, well known to English 
operators, and is connected to aerial and earth by means of the “ receiving " plug 
switch on the right-hand top side of the cabinet. Two specially-selected carborundum 
crystals are provided, and the potentiometer battery and an extra cell for energising 
the buzzer are fixed on the top right-hand side of the cabinet by means of a brass 
strap. These cells may be removed when necessary by removing the strap and 
inserting new cells. А shunted buzzer for exciting the receiving circuit is fixed 
immediately below. The potentiometer battery is provided with an “оп” and 
“off " switch, while the coils of all instruments are so arranged with regard to their 
planes that the mutual inductance between them is reduced to a minimum. Two 
charts are provided in the cabinet—one being an adjustment chart for the general 
tuning of the station and the other a calibration chart for the various wave-lengths 
within the range of the receiver. А pair of high-resistance telephones is provided 
for use with the receiver, and a twin pillar holder is fixed to the side of the cabinet 
for the purpose of securing them firmly during transit. 

Án examination of the photograph shows the coil in the centre of the table, 
the transmitting key immediately to the right of this and below the transmitting 
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helix, the battery of Leyden jars being placed behind. The tuning clips on the helix 
can be clearly seen, as also can the frame of the quenched gap with the tightening 
key immediately below the chart frame. Тһе aerial variometer is to the left in the 
upper portion of the cabinet immediately above the aerial tuning inductance of the 
receiver. 

It is interesting to note that, with the exception of the wooden stand carrying 
the Leyden jars and the discharger and auto-transformer, the whole of the apparatus 
shown was manufactured in the Company's workshops at Sydney. This even 
applies to the corrugated porcelain insulators, which were manufactured in Sydney 
from the Company's own moulds. 


A NEW AUSTRALIAN WIRELESS SET. 


From the above description our readers will see that Australia is maintaining 
her position well to the fore in wireless matters, and indeed the effect of the 
present war upon permanent peace conditions is likely to prove extremely stimu- 
lating to radiotelegraphic activities in the British Antipodcan Colonies. 


The Measurement of Continuous 


W aves 


By D. J. 


THE measurement of continuous waves possesses a special interest at the present 
time, when the development of continuous wave wireless is progressing so rapidly, 
and the Fleming valve, in its modified form, is coming so much to the fore in all 
branches of wireless. | 

An ordinary wavemeter designed to measure damped waves is of very little 
use for measuring the length of undamped waves, though it may be used when 
no more accurate instrument is available. The crystal detector of an ordinary 
wavemeter is capable of rectifying continuous oscillations, but unless they are 
broken up in some manner nothing will be heard in the telephones except the 
initial click when the stream of continuous waves commences. If, however, the 
waves are broken up into trains, each train will be rectified, and will produce a 
click at its commencement and a click at its completion. The loudness of these 
clicks depends on the energy in the oscillatory circuit of the wavemeter. This 
will be at a maximum when the circuit is tuned to the exact wave-length of the 
waves to be measured. 

Here, then, we have one means of measuring the length of continuous waves. 
In practice the stream of continuous waves may be broken up by rapidly sending 
dots on the key. The wave-length is determined by turning the condenser of the 
wavemeter until the clicks are heard loudest in the telephone receivers. 

This method, however, is obviously unsuitable for accurate work. The stream 
of waves might with advantage be broken up by mechanical means, so as to produce 
a buzz in the telephones. Or, better still, the rectified current passing through 
the ‘phones might be split up to obtain the same effect. 

Whichever method is adopted, no accurate results can be obtained, owing to 
the difficulty of determining exactly the loudest point. The personal element is 
therefore a principal cause of error. 

It is a well-known fact that the human саг finds it ET. casier to differentiate 
between two note frequencies than between two different strengths of a note. Іп 
the second method, described below, the personal element consists of being able 
to tell the lowest note heard in the telephones, and not even a comparatively large 
personal error will practically affect the accuracy of the result. 

This second method, which is by far the more scientific and accurate, depends 
for its action upon the interference effect produced by a stream of continuous oscil- 
lations superimposed on another stream of continuous oscillations of a different 
frequency. The wavemeter used for this purpose is a miniature and very simple 
form of valve instrument for receiving continuous waves. А suitable design is 
shown in Fig. 1. 

The sheath of a valve is connected to the positive of a battery of small dry 
cells giving a potential difference across its ends of about 15 volts. The negative 
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side of this battery is connected to an inductance coil L, which has in parallel with 
it a variable condenser C, calibrated in wave-lengths. The value of this inductance 
is such that with the condenser at zero it will oscillate at the maximum frequency 
desired. The condenser has а value which will enable the circuit to be adjusted 
between the limits desired, say, for example, from 600 meters to r,600 meters. 
The telephones used are of low resistance. Тһе reaction coil В is aperiodic, and 
should have about the same inductance as the coil L. The coupling between the 
reaction coil К and the inductance Г is comparatively tight, so that when con- 
nected up the whole system will oscillate, generating feeble continuous waves. This, 
of course, will only happen when the reaction coil is the right way round relative to the 
other coil. Experiment will show which way round the reaction coil should be placed. 

А wavemeter with the connections given above may be used for a variety 
of purposes. Аз it generates continuous waves of a frequency varying with the 
value of the condenser, it can be used as a sending wavemeter as well as a receiving 
wavemeter without making the slightest alteration wliatever to the circuits. 

Let us, however, for the time being, consider only its use as a measurer of the 
length of continuous waves. Suppose the instrument is brought up to a set which 
is sending out waves of, say, 800 metres length. These waves will have an inter- 
‚ ference effect on the oscillations already taking place in the wavemeter. If the wave- 
meter is set to, say, 750 metres, the system will be oscillating at a frequency of 
400,000. When the wavemeter receives the 800 metre continuous waves, oscil- 
lations of 375,000 frequency are set up in addition. These two sets of oscillations, 
superimposed upon each other, will produce a resultant oscillating current, with 
beats when the two sets of oscillations are momentarily assisting one another. The 
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frequency of these beats will be equal to the difference of the two separate #е- 
quencies, and will in the present case be 25,000. 

The valve is also acting as a detector in addition to generating oscillations. 
The beats, therefore, are rectified, and will produce in the telephone receivers a note 
having a frequency equal to the beat frequency. This note, to be audible to the 
human ear, must be below a frequency of about 14,000. It is obvious then that 
if the wavemeter be set to 750 metres nothing whatever will be heard in the ’phones. 
Only when the wavemeter condenser is turned round till 770 metres is reached 
will anything at all be heard in the ear pieces, and then only an exceptionally high 
note. As the wavemeter is turned nearer to 800 metres—-i.e., as the two frequencies 
approach each other—the note in the telephones gradually gets lower and lower 
till at 800 metres nothing whatever is heard. The two frequencies, local and super- 
imposed, are now identical, and, whether in phase or not, produce resultant oscil 
lations of constant amplitude, and which therefore are unable to affect the telephones 
even when rectified. 

As the condenser of the wavemeter is gradually turned further round to wave- 
lengths higher, this time, than 800 metres, beats begin to be formed, and a low note 
is heard which gradually gets higher as the condenser is turned, until at about 830 
metres the note gets so high that the ear can no longer hear it. 

It is therefore seen that if the wavemeter is over 30 metres out on either side 
nothing at all will be heard. 

From the above consideration it will be seen that, in order to measure waves 
of unknown length, it is only necessary to turn the wave-meter condenser round 
until a " chirp" is heard. This “ chirp” when analysed consists, as described 
above, of a high note, gradually getting lower till nothing is heard, and then nsing 
from a low note to a high one again. The wavemeter is adjusted to the middle 
part, so that whichever way the condenser is turned a note will be heard which 
rises higher and higher. The reading on the wavemeter will now give the wave- 
length required. | 

It has been supposed that the condenser of the wavemeter has been calibrated 
in wave-lengths. This calibration should not present any difficulties. An ordinary 
spark wavemeter of known accuracy, such as the Marconi wavemeter, should 
be set at known wave-lengths. The oscillating wave-meter is brought near, and 
will “ heterodyne” the damped waves. The condenser is turned backwards or 
forwards until a buzz is heard in the telephones. The loudest part of this buzz is 
found, and the condenser is marked at that point with the wave-length as given 
on the Marconi wavemeter. In a similar manner the whole scale is calibrated at 
intervals of, say, 25 metres. 

Once such a standard wavemeter has been calibrated, any number of similar 
wavemeters may be calibrated from it with very great accuracy—in fact, to within 
а few metres. АП that is required is to bring the uncalibrated wavemeter near, 
but not too near, to the standard one. Set the standard wavemeter to, say, 600 
metres, then move the condenser of the uncalibrated wavemeter round until a 
chirp is heard. Adjust it more carefully to the middle of the chirp so that on taking 
the hand away nothing is heard in the telephone receivers. Then mark the con- 
denser with the same wave-length as that on the standard wavemeter. This 
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procedure is repeated every 25 metres until the condenser has been completely 
calibrated. | 

It wil] be noticed that the capacity of the hand will cause an inaccuracy of a 
metre or two in the wave-length denoted unless the hand is taken right away. For 
a similar reason there should be no earthed objects in the vicinity of the wave- 
meters. 

So far the measurement of transmitted continuous waves has only been con- 
sidered. It is just as important to know the wave-length on which a distant con- 
tinuous-wave station is sending. In order to do this the receiving apparatus, which 
is pre-supposed to depend upon an oscillating valve for its action, is turned until 
the distant stationis heard. The note frequency of the received signals may be varied 
at will, and for the present purpose the apparatus should be tuned so that nothing 
is audible in the receivers, and yet, if the tuning be varicd either way, the distant 
station will be heard. When this condition is obtained the frequency of the local 
oscillations generated by the valve is equal to the frequency of the incoming waves. 
If а wavemeter be now brought near to the receiving instrument the feeble 
waves emitted by the latter can be accurately measured in exactly the same 
manner as described above. Тһе length of these waves is the same as that of the 
waves from the distant station. 


[n а Prison. Camp 


THE ABOVE GROUP, TAKEN AT A GERMAN INTERNMENT CAMP, INCLUDES OPERATOR 
Г. H. ANDREWS, A PRISONER OF WAR. НЕ IS SEATED ON THE GROUND, THE SIXTH 
FROM THE RIGHT END (FRONT ROW) 


. 
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Educational Classes for Messengers 


Presentation оу Prizes 


THE summer session of the above classes concluded at the Wild Street L.C.C. 
School on Thursday, July roth, by the presentation of prizes won during the year 
I916-1917, Mr. G. H. Godwin, London Inspector of the L.C.C., presiding. 

The parents of all the boys were invited to be present on the occasion, and 
several attended. 

After the opening address by the Chairman, in the course of which he laid great 
stress on the value of the educational work being conducted at the classes and the 
necessity for the boys to take the fullest advantage of the opportunities for increased 
knowledge offered by the Company, Mr. C. W. О. Rochs, the Traffic Manager, presented 
the prizes, the recipients being heartily applauded by those present. 

The following were the prize-winners : W. Hadrill, F. W. Ward, F. J. Lloyd, 
W. Harvey, J. V. Broom, К. Е. Roe, А. M. Whybrow, С. E. Erridge, С. S. Baylis, 
C. T. Rafferty, L. H. Short, A. W. Burden, C. H. Oakley, 5. В. Woods, C. Fisher, 
H. W. Whybrow and A. Dickenson. 

Messenger Hadrill was specially commended for being at the top of the list 
with 185 marks out of a possible 190, a creditable performance as he only entered 
the Company's service on January rst of this year. 

The Traffic Manager was pleased to be able to state that the record of the past 
year's work showed up very favourably in every respect in comparison with that of 
the previous session. Attendances improved 12 per cent.; marks increased by 
2,374, and the number of prize-winners showed an increase of то over last year. 
The master reported a great improvement in the quality of the work and discipline. 
This was a record of which Mr. Gee ага Mr. Matthews could justly be proud, and was 
proof, if it was necessary, of the able manner in which these gentlemen had carried 
out their valuable work. These remarks were greeted with loud and prolonged | 
applause. | 

Mr. B. Ingram, Chief Educational Inspector of the London County Council, who 
was present, also addressed the boys. He expressed his surprise that out of 31 prizes 
awarded, 26 books were on educational subjects, an indication of the earnestness of 
the boys in their desire to fit themselves for better positions. He stated also that it 
was rare to find emplovers taking the great interest in their Messenger Staff that the 
Marconi Company did, and he congratulated the Company on the way they looked 
after the welfare and educational improvement of the lads, which he would duly 
report to the Council. 

Among those present were Mr. Purser (Assistant to the Traffic Manager), 
Mr. Legg (in charge of the Messenger Department), Mr. Matthews (the Responsible 
Master), and Mr. Gee (the Master). 
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Canadian Wireless Men 
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MARCONI М STAFF 
LOUISBURG, N.5. 


THE ABOVE PHOTOGRAPH SHOWS THE MARCONI STAFF AT LOUISBURG, NOVA 

SCOTIA, THE LARGE TRANSATLANTIC RECEIVING STATION WHICH IN CON- 

JUNCTION WITH GLACE BAY (THE TRANSMITTING STATION) WORKS WITH 
CLIFDEN AND LETTERFRACK IN IRELAND. 


Instructional Article 
NEW SERIES (No. 7). 


EDITORIAL NOTE.—In the opening number of the new volume we com- 
тепсей a new series of valuable instructional articles dealing with Alternating 
Current Working. These articles, of which the present is the seventh, are being 
specially prepared by a wireless expert for wireless students, and will be found to be 
of great value to all who are interested in wireless telegraphy, either from the theoretical 
or practical point of view. They will also show the practical application of the 
instruction т mathematics given т the previous volume. 


TRANSFORMERS. 


39. Theory of Transformers.—In wireless telegraph sets it is necessary to 
charge the transmitting condenser to a high potential difference in order to obtain 
the maximum output from the set. This potential difference can be obtained 
either by means of an induction coil, or by a transformer and generator. In the 
majority of present-day sets the transformer is the method utilised. 

If a wire is moved across a magnetic field an electromotive force is induced 
in that wire ; conversely if a wire is held stationary, and the strength of the magnetic 
field is varied, an electromotiveforce is again induced in the wire. 

This latter phenomenon is made use of in the transformer. A coil of wire is 
wound round an iron core; over this coil, or alongside the first coil, another coil 
is wound. One of these coils is termed the primary winding, and the other the 
secondary winding. 

Now if the primary coil is supplied with an electromotive force a magnetic 
field is induced in the iron core by the primary turns. This induced magnetic 
field will embrace the turns of the secondary winding, and an induced electro- 
motive force is therefore set up in the secondary winding. 

The induced electromotive force in the secondary lasts only so long as the 
current in the primary winding is varying, thereby altering the strength of the 
induced magnetic field. On switching off the primary current the strength of 
the magnetic field will decrease, therefore another induced electromotive force 
will be set up in the secondary winding. It is therefore seen that an electromotive 
force is induced only when the strength or direction of the current in the primary 
winding is varied. This is obtained by supplying the primary with an alternating 
electromotive force. 

To obtain the most efficient transformer it must be designed so that the 
maximum number of lines of magnetic force induced by the primary winding 
cut the secondary winding. If the ends of the iron core are left open, that is tc 
say the magnetic lines have to pass through air from one end of the core to the 
other, then an inefficient transformer is obtained (see Fig. 30). To overcome this 
difficulty it is usual to make the transformer of two limbs connected by an iron 
yoke (see Fig. 31). Now the magnetic lines of force, preferring to take the line 
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\ Оо least reluctance, will confine 

| ; "AMET : | themselves to the iron circuit, 
| j / thus causing nearly all the 

lines of force to cut the 
secondary winding. Even in 
the best designed transformers 


А ——— er ы 1 1 
LAMP 00000000000000 ` ` there will be, some lines of 
. A ЭЭСИ. | ` force that do not thread the 
` > E. | ‚ secondary winding, and these 
RS lines of force are known as 
FIG. 30. 


the lines of magnetic leakage, 
and it will be seen in a later section how the magnetic leakage affects the 
inductance of the transformer and how it is sometimes made use of. 

40. Ratio of Transformers.—If a transformer with only a small magnetic 
leakage is wound with its primary having the same number of turns as the secon- 
dary, and voltmeters are connected across the primary and secondary, the two 
voltmeters would show the same reading whatever be the volts supplied to the 
primary. 

Now if the secondary winding has twice as many turns as the primary, then 
the secondary voltmeter would show twice the voltage of the primary voltmeter. 
Therefore the ratio of the voltage is proportional to the ratio of the number of 
turns on the primary and secondary, or 

V, T, 

From this we have, if the primary turns are 100 and the secondary turns 
are 10,000 and the primary voltage is roo, then there would be а pressure of 
10,000 volts induced in the secondary, or the ratio of transformation would be— 

IOO : 10,000 
І: 100 

The current obtained from the secondary would only be a fraction of that 
supplied to the primary. The watts obtained from the secondary cannot be 
more than that supplied to the primary. 

Let W,=W, 
then W,=C,V, x power factor 
and И, —C,V, x power factor, 


OOOOOOOOOOOO 


and since V, can be greater or smaller tT 595509090000 
than Г, it follows that С, will be re- ОООООООООООО 
spectively smaller or greater than C}. 
In the transformer used above let 
C, =50 amps. ОООООООООООО 
Жы dip 0000000000000 
then se а ^- 
С ы V, А 
соор 0000000000000 
C, 100 ОООООООООООС 


С,=о-5 amps. FIG. ЗГ. 
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41. Inductance of 
Transformers.—If two 
coils are in such close 
proximity to each 
other that practically 
all the lines of force 
of one coil cut the _ FIG. 32. 
other and the currents 
in the two coils flow in opposite directions, then the effective inductance of the 
two coils is very small. 

since the E.M.F. induced in the secondary of a transformer is opposite to 
that of the primary, the current flowing in the secondary will flow in an opposite 
direction to that in the primary. The primary and secondary coils of a closed 
iron transformer are coupled inductively, so that practically all the lines of force 
cutting the primary also cut the secondary, the effective inductance of these two 
highly inductive windings is practically zero. 

If now all the lines from the primary do not cut the secondary, i.e., there is 
magnetic leakage, the effective inductance of the transformer is increased and the 
magnetic leakage is sometimes purposely increased in order to obtain a greater 

effective inductance. 

42. The Effect of Transformer Ratio on the Low Frequency Circuit.—Consider 
first the case of a wireless telegraph set required to transmit a wavelength of 
боо metres. The condenser to be used has capacity of о-0226 mfd. and the fre- 
quency of the generator is 180~, 

In Fig. 32 is shown the connections of the charging circuit and the high 
frequency circuit, without a transformer. To calculate the inductance required 
in the high frequency circuit to produce a 600-metre wave we have 


“0226 mfd 


А„ =1885 VLE 
4, = 1885 yL x -0226 
600? 


~ 1885? x ‘0226 
=5 mhys. (rovghly). 


Now to obtain resonance in the charging or low frequency circuit we have 


I 
d о» І, — _ — 
„К 
ї 
= гр 
where w =27n, L =inductance іп henries and К =capacity іп farads. 
I 


ЕВЕ See 
"0220 
du canes 
4 . т? 180* x Tos 
— 34 henries (roughly). 
Therefore the inductance required in the low frequency circuit 1s about 


7,000,000 times that required in the high frequency circuit to produce a 600-metre 
E 
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wave. Owing to the fact that the low frequency inductance is very large compared 
with the high frequency inductance, the former is measured in henries, and the 
latter іп micro-henries. 

Now it is desired to charge the condenser with a potential of 10,000 volts. 
Obviously this is not a reasonable voltage to obtain from an alternator owing to 
the difficulty of proper insulation. А step up transformer is therefore used, the 
primary winding being connected to the alternator and the secondary to the 
condenser (see Fig. 33). 

The inclusion of a transformer in the circuit now provides another circuit 
in which the inductance required to produce resonance can be placed. It will 
be seen that this inductance can be connected in the primary or secondary side of 
the transformer, and although, as will be shown, their relative values are different, 
the actual inductance required is termed the equivalent inductance. 

Now it can be shown that when a transformer is used in the charging circuit, 
if the ratio of transformation is T, then any inductance in series with the 
primary circuit will have the same effect in the primary circuit as if an inductance 
1? times greater were connected in the secondary circuit. 

Thus, in the example worked out in the first part of section 42, it was found 
that the inductance required to produce resonance in the charging circuit was 


© 
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FIG. 33. 


34 henries. Let the transformation ratio of the transformer in the example 
under consideration be 50 to 1; that is in order to obtain 10,000 volts at the 
secondary, the primary will have to be supplied with 200 volts (see Fig. 34). 
The equivalent inductance required in the primary circuit will now be not 
I 


34 henries but Ta of 34 henries. 


-- of 
сой 34 


—0:01306 henries. 


This equivalent inductance will not have to be wholly supplicd Бу an extra 
inductance as the transformer itself will have some inductance, and the armature 
winding of the alternator is in itself highly inductive. To obtain resonance in 
the charging circuit it is usual to connect a variable inductance, termed a low 
frequency tuning inductance. Sometimes it is not desired to connect a tuning 
inductance in the charging circuit, and when this is the case the various inductances 
are calculated as near as possible and the final adjustment for resonance is obtained 
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by adjustment of the magnetic leakage of the transformer ог by altering the 
speed of the alternator. Both of these methods are, however, limited in their 
range, as any alteration in the magnetic leakage affects the secondary voltage of 
the transformer, and any alteration of speed of the alternator will affect the power 
obtained. 


“Dead Men Tell no Tales " 


Perhaps the recently revealed conduct of Swedish Diplomats in lending 
themselves as jackals to that mangy beast, the German Lion, reaches the lowest 
depths of shamelessness we have witnessed up to the present. Not only did their 
Minister accredited to Argentina accept and transmit by wireless and cable messages 
(according to his own account) in the German secret code, but—as stated by an 
United Press despatch from Stockholm—a regularly organised and systematic 
Intelligence Bureau for submarines has had its headquarters long located in the 
Swedish town of Gothenburg, and has only quite recently been detected and 
dispersed. We understand, on the same authority, that this Bureau kept a naval 
map of the North Sea and the waters surrounding the British Isles, with the water 
area divided into small squares, and each square numbered. Іп other words, the 
Bureau authorities used the same system as is followed by aeroplanes when “ spot- 
ting " by wireless for artillery. А regular army of spies was sent out frum these 
headquarters to find out and report upon the cargoes, fittings and dates of sailing 
of merchant vessels. This intelligence was conveyed to the submarines. How ? 
In view of the recent revelations there can be little doubt that wireless was the agency 
employed. So long as we were able to rely (as we thought) upon the complete бола 
fides of Swedish neutrality we were inclined to discredit the stories of secret wireless 
in Swedish territory which turned up from time to time. But, given complacency, 
or even an absence of zeal to detect and suppress such installations, it would be 
comparatively easy to handle wircless sets in such a way as to enable them to transfer 
the information with the utmost rapidity to the pirate craft. 

Vessels of Swedish nationality have been victims of this policy of spurlos versenkt 
(* Dead men tell no tales ”), and the official representatives of Sweden have the 
blood of their own countrymen upon their hands. Would such men be likely to 
hesitate to commit the minor crime ? It is not to be credited for а moment. Тһе 
Swedish people are being called upon to “ put their house in order." How they are 
going to do so without a wholesale clearance we find it difficult to understand. 
What sort of a neutrality is it that they are asking the Allies to respect ? 
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JANE'S ALL THE WORLD'S AIRCRAFT, 1017. 21s. net. London: Sampson 
Low, Marston & Co., Ltd. 


As it appears to have been the delight of persons, who should know better, to 
utilise the fog of war as a medium for making our flesh creep, there are many who 
will welcome any effort (however restricted by military considerations) at placing 
before the public current happenings in their true perspective. 

With rigid silence, or by the publication of oblique replies in Parliament to 
mysterious and sometimes disconcerting questions, the nation has been led by certain 
sections of the Press to believe that not only іп statesmanship ате we lacking the 
genius common to our enemies but also in mechanical skill and craftsmanship— 
notably those departments от industry concerned with the production of aircraft. 
And as if to confirm these suggestions we have had in recent times gratuitous 
demonstrations on the part of hostile aviators of some of their latest novelties. 

Happily, Mr. C. G. Grey, to whom the nation is indebted for his championship 
of the British aeroplane industry, has found a means of providing refreshing relief 
to this somewhat depressing state of affairs. If in All the World's Aircraft he has 
not been able to disperse the fog of war he has certainly lit a torch which makes 
things more comfortable and gives us an indication of our whereabouts. 

Take a popular example. The sensational Press of this country did not fail 
after the recent London raid to convey the impression that in the Gotha aeroplane, 
which visited the metropolis, the Germans had surpassed everything hitherto 
attempted in aeroplane construction. It screamed in large type about these wonder- 
ful invaders with their 78 feet wing-span and their power equivalent of 520 horses ; 
but they preserved strict silence upon the fact that in the British service there were 
as early as last year British-made aeroplanes (Handley-Page) having 98 feet wing- 
span and engines of 580 horse-power, and, further, that a British machine of similar 
design carried in 1916 the pilot and 20 passengers to a height of 7,000 feet. These 
same journals also overlooked what a close perusal of the American Press would have 
revealed—viz., that a big American Curtiss triplane with four 250 h.p. motors 
(1,000 h.p.) had been reported as taken over by the British Navy. 

These details are amongst hundreds of others, equally interesting, now furnished 
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We sympathise, however, with Mr. Grey in that, in spite of his ability in 
providing facts about which our authorities cannot longer hope to keep the Gerrnans 
in ignorance, his patriotism forbids him to discuss the parts played by wireless 
telegraphy and telephony in aerial warfare. The only reference to “ wireless ” that 
we have been able to find appears in the specifications set out by the United States 
authorities for the 16 “ Blimps ”--ог submarine-hunting airships—which the United 
States Navy are understood to be building. There, amongst a useful Joad allowance 
of 1,941 lbs., 250 lbs. is set apart for “ wireless ” plant. 

Apart from the mass of interesting data available in the section headed 
“ Aeroplanes of the World," Mr. Grey has provided an aeronautical dictionary and 
glosssary of technical terms in six languages ; an instructive article on “ Aircraft in 
the War,” by Capt. W. E. de B. Whittaker (The King’s Regiment) ; and two par- 
ticularly acceptable features—-a section devoted entirely to aero-engines (with 
several diagrams) and another section, “ Historical Aeroplanes of the Last Fourteen 
Years,” containing an attractive collection of photographs in chronological order of 
the most striking machine of that period. Considerable space is also given to a 
descriptive and freely illustrated article on “ Airships of the World (Past and 
Present}.”’ 

Altogether the reviewing of this book has been a very pleasant task. We look 
forward to the time when the editor of All the World’s Aircraft will be able to tell us 
the full story of British aerial development, firmly convinced that he will be able to 
add a most creditable chapter to the record of our national triumphs. Our only 
fear is, that in that day, judging by the present size of the publication, All the World's 
Aircraft will necessitate two volumes. 


* ж ж ж * * 


PRELIMINARY MATHEMATICS. Ву Professor Е. E. Austin. Published 
by the Author at Hanover, N.H. London: E. and Е. №. Spon, Limited. 


This book, which is one of an. excellent series produced by Professor Austin, 
makes a particular appeal by reason of the clear treatment of a subject thought by 
many to be dull and uninteresting. The author sets out to show the relation between 
the study of arithmetic and the study of algebra, and intends that the volume should 
be used as an auxiliary in conjunction with other text-books. This being the case, 
many points are explained which are passed over in ordinary text-books. 

After a couple of preliminary pages devoted to “ How to Study,” the author 
gives some brief general instructions, followed by the Greek alphabet, with the name 


of each letter in English and the English equivalent. А consideration of quantity, E 


measurement, and number, symbols of number and notation, and the use of letters 
in mathematics then follows. Next in order comes Letters of Algebraic Symbols, 
Symbols of Operation, Decimals, Negative Exponents, Roots, the Solution of Equa- 
tions, and the use of Logarithms with logarithmic tables. Each section is dealt with 
quite briefly, but all the explanations are very much to the point, and are made 
clear by numerous worked-out examples. As a test of the student's progress, a very 
large number of problems are inserted in each section. We doubt whether many 
readers will agree with the author's method of leaving a space in which the answer 
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to each problem is to be filled in. It seems to us a distinct disadvautage to enter 
the correct solution in this manner, for a second student using the book will wish to 
work out the problems for himself, and will not want to see the answers after every 
problem. 

The section on logarithms closes Part I.of the book, Part I1. of which is given up 
to a large collection of examples, problems, and explanations. In an introductory 
note to the second part, Professor Austin says :— 

“ While an individual's reputation is apparently made in а few shert moments, 
“it has required years of patient and continuous labour to enable the individual 
" successfully to meet brief demands at a critical time. Students who study the 
“ examples and problems presented throughout this book, should constantly keep 
“іп mind that these are typical, serving as a guide in the process of solving similar 
“ problems, апа that many problems presenting different numerical values may be 
“ readily solved by a proper substitution of values in the type forms here presented." 

The examples and explanations should be of great value to those who are about 
to take a college entrance examination, and we are pleased to see that Professor 
Austin has added examples of the entrance examinations for several American 
colleges. Altogether, the book is a very valuable auxiliary, and is strongly to be 
recommended to students of elementary mathematics. 


Wireless Telephony in the United States Navy 


THE Navy Department authorises the following :—Wireless telephony as well 
as wireless telegraphy will be used by the United States Navy іп its war operations. 
А year ago, by order of Secretary of the Navy Daniels, telephone officials of the Bell 
system and navy officers planned and successfully carried out a three-day mobilisation 
of communication forces during which war conditions were simulated. Instantaneous 
communication was provided over the wires of the Bell system by both telephone 
and telegraph from the office of the secretary at Washington to all the naval stations 
in the continental United States, and wireless telephone communication was main- 
tained between the office of the secretary and an American battleship in the Atlantic 
Ocean. 

Since that time engineers and scientists connected with the Bell system have 
been working in close co-operation with officials of the Navy Department and have 
developed further the use of the wireless telephone in the navalservice. The plans 
followed in the original mobilisation have proven in practical operation to be as 
highly satisfactory as they were at that time. 

The telephone and telegraph engineers whose organisations are all represented 
on the telegraph and telephone committee of the Council of National Defence, have 
also been working with the army and naval officials, the National Research Council 
and the Naval Consulting Board on many research problems of vital importance to 
national defence, such as telephone communication with airplanes, ncw wireless 
methods, and apparatus for detecting the presence of submarines, and important 
progress has been made.—Telegraph and Telephone Age. 
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An engagement is announced between Clifford J. Skidmore- Jones (Corporal, 
К.Е.С. Wireless), only son of Mr. and Mrs. Skidmore- Jones, Cromer House, Hales- 
owen, and Muriel Tottenham, daughter of the 
late Rev. Mr. Tottenham, formerly rector of 
Thurning, Oundle, and of Mrs. Tennant-Austen, 
of Glenfarne, Astwood Bank, Warwickshire, 
and Bournemouth. 

ж ж ж ж ж ж 

We deeply regret to announce the death 
of Wireless Telegraphist A. J. Collins, R.N.R., 
who, after having won the much-coveted Dis- 
tinguished Service Medal on July 3rd, was killed 
on returning to harbour four days later, by a 
mine which caused the loss of his ship and the 
death of three other peisons. 

THE LATE WIRELESS Mr. Collins was thirty years of age, and the 
TELEGRAPHIST A. J. COLLINS, son of Charles Collins, solicitor, of Liverpool. 
R.N.R., р.5.0. After being educated at the Liverpool College 
he went to sea, and in 1913 took up wireless telegraphy at a training school in 
Liverpool, and joined the R.N.R. in 19015. Не leaves a young widow whose only 
consolation is that he gave his best to his 
country as so many brave lads in the same 
perilous work have done and are doing. Оп 
behalf of our readers we extend to the widow 
and mother our heartfelt sympathy in their 
terrible bereavement. 
ж ж ж ж ж 


Yet another sad loss to be reported is 
the death of Second-Class Air Mechanic and 
Wireless Operator Harry Richard Ward in 
an accident during patrol duty in the North 
Sea. We understand that, as the result of 
something going wrong, two officers and the 
wireless operator of the airship were thrown 
into the sea and were drowned, г, 2ND-CLASS AIR MECHANIC AND, 

Mr. Ward, who was but nineteen years WIRELESS OPERATOR H. R. WARD. 
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of age, was educated at Rolvenden Church School until he was fourteen, when 
he obtained a scholarship to Ashford Grammar School. At this institution he stayed 
two years and while there belonged to the School Training Corps and the Ashford Boy 
Scouts. He first became interested in wireless telegraphy at Ashford, as the school 
possessed a set on which the young student became fairly proficient. On the war 
breaking out, however, the apparatus was dismantled and taken away, and as a 
result his progress in this direction temporarily ceased. About two years ago the 
R.N.A.S. applied for boys to take up wireless, and on his application Mr. Ward 
was accepted. After spending a certain time in training, he was appointed to a 
position on active service. Deep sympathy is felt for his relatives. 
ж ж ж ж ж ж 
Mr. L. L. Manley has been appointed District Manager to the Marconi's Wireless 
Telegraph Company of America at Philadelphia, where a new office and storeroom 
has been established at 109, South 2nd Street. 
ж ж ж ж ж ж 
A large number of our readers will be grieved to hear of the death of Observer 
Sub-Lieutenant Ernest A. Planterose. Mr. Planterose, whose portrait and bio- 
graphical sketch were published in our issue for January last, gave up a position 
in South America to come home and serve his country. After obtaining his сот- 
mission he trained as an observer at the Crystal Palace and other centres, and in 
due course proceeded to the front. He met his death during a service flight on 
July т7 last. i 
ж ж ж * * ж 
Numerous readers of this magazine who have enjoyed the splendid war stories 
contributed by “ Perikon ” will be interested in the accompanying "portrait, which 
shows our contributor in his uniform | 
as a sapper in the Royal Engineers. | 
As he prefers that his identity shall not 
be revealed, we are unable to give his 
name, but we may mention that every 
one of these stories has been written in 
the battle zone, and give a very accurate 
picture of the conditions of life in this 
particular branch of the wireless ser- 
vice. | 
* ж ж ж i 
Many members of the staff of the | 
Marconi Company have entered the 
flying services. The accompanying 
photograph shows Second-Lieutenant 
F. T. Francis, who recently gained his 
“ wings " in Egypt, and is now on active 
service in Europe. Prior to the war Mr. 
Francis was a member of the Traffic 
Department of Marconi’s Wireless Tele- —— 
graph Company, Limited. ““ PERIKON.” 
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Жн I PERDU ит On September 2nd a drowning accident 
! Ы % м | : 


occurred near Ballybunion, the victim being 
Thomas Broderick, aged nineteen. The deceased 
voung man was a wireless telegraph student 
in Dublin, and was on holidays. He was no- 
ticed in difficulties whilst bathing, but not- 
withstanding efforts at rescue he disappeared. 
The body has been recovered. 


* * ж ж ж 
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We deeply regret to announce the death 
of Wireless Operator Latham Frank Row, 
К.Е.С., of Acton, who died in France from shell 
wounds in the abdomen. He enlisted in Sep- 
tember, 1015, at the early age of 16 years and 
9 months, and after training at Marconi House 
and Brooklands left England for France last 
October. He was wounded on August 13th 
and died the next dav. 

ж ж ж ж ж 
Mrs. Govus, of Whetstone, has received 
———— - news that her husband, Wireless Operator T. H. 
2ND LIEUT. Е. Т. FRANCIS. Govus, of the Royal Flying Corps, has been 
wounded in the face, arms, and legs, and is now 
lying in hospital at Malta. Мг. Govus joined up whén the Derby scheme first 
came into vogue and went to Egypt with the Royal Flying Corps after training 
as a wireless operator. He was wounded in Palestine. We are sure all our readers 
will wish him a speedy recovery. 
ж Ж ж ж ж * 

We have also to announce the death in action of Gunner L. H. Rooke, R.G.A., 
wireless operator with the British Forces in France. Deep sympathy is felt with 
his parents, who live at Batley. 

* * * * ж ж 

Mr. J. W. Wilson, sub-postmaster of Ruskington, Lincolnshire, has received 
news from the Admiralty that his son, Chief Petty Officer W. B. Wilson, died on 
November 25th last while a prisoner of war in the hands of the Turks. The deceased 
was acting as chief wireless operator on H.M.S. Ziada when it was torpedoed and 
sunk on August 17th, 1916. He was one of the nineteen survivors. 

Our sympathy goes out to the parents and family of Mr. Wilson, who was an 
only son, іп the long апа terrible period of suspense and anxiety they have 


undergone. 
* E ж ж ж a 


Mr. Arthur Sawyer, of Gisborne, wireless operator, who was with the Mawson 
Expedition at Macquarie Islands, where all the rigours of the Arctic are experienced, 
is now stationed in the torrid Marshall Islands (taken from the Germans during the 
war). Не has, according to a letter he wrote to a friend in Gisborne, been engaged 
on a recruiting trip round the Carolines on behalf of the British Government. He 
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was chafing at being so far out of it all, and says that his most exciting experience 
was the capture of six German native police, who did not know that the war was on. 
—The Katipo. 


* * ж ж ж ж 


The photograph іп the right hand corner of this 
page shows Operator J. С. Buining of the s.s. Wilis, 
whose adventures we recorded in our January issue. 
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A supplement to the London Gazette for August 11th 
contained a notice that the King had been pleased to 
approve of the award of the Distinguished Service Cross 
to Flight Sub-Lieutenant Rowan Heywood Daly, R.N.A.S. 
"for skill and gallantry in attacking enemy aircraft 
returning from a raid on England. After a long chase 
he engaged and brought down one machine in flames. 
Afterwards he engaged a second machine, but his gun 
jammed, and, though he continued the pursuit to the 
enemy coast, he failed to clear the jam, and was obliged 
to return to his aerodrome." We deeply regret to state 
that shortly after the flight above referred to, and before 
the award was announced, Sub-Lieutenant Daly was 
accidentally killed. This brave young officer was the 
son of Captain Daly, Marine Superintendent of the 
Marconi International Marine Communication Co., Ltd., 
and a director of the Wireless Press, Ltd. Deep sympathy р... 
is felt for the bereaved parents. OPERATOR J. G. BUINING 
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The Share Market. 


LONDON, September 11th, 1917. 


DEALINGS in the shares of the various Marconi Issues have been very active 
during the past month. The new issue of capital of the Marconi International 
Marine Communication Company has proved very attractive to investors and 
considerable dealings have been recorded. 

The shares of the parent company continue to show a steady improvement. 
Prices as we go to press are :— 

Marconi Ordinary, £3 2s. 6d.; Marconi Preference, £2 118. 3d.; Marconi 
International Marine, /2 6s. 3d. ; American Marconi, 16s. 3d. ; Canadian Marconi, 
gs. 6d. ; Spanish and General Wireless Trust, 85. 6d. 
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Insurance of Operators Effects 


The following Official Notice, recently ‘sued will be of 


considerable interest to Wireless Operators 


NOTICE TO MASTERS, OFFICERS, 
| AND SEAMEN. 


WAR RISKS—LOSS OF EFFECTS. 


Compensation will be granted to masters, 
officers and seamen who lose their effects on 
British merchant and fishing vessels on or 
after August 13th, 1917, through war risks. 
The maximum amount of compensation 
depends upon the rating, and is according 
to the following scale :— 


Rating. Amount. 


MERCHANT VESSELS. 
Master £100 о о 
Certificated Officers, ‘Surgeons, 
Pursers, Wireless Operators 50 о О 
Uncertificated Officers and аА | 
prentices .. . 40 0 0 
Carpenters ios *35 оо 
Ratings in Stewards' depart- 
ment above the rank of As- 


sistant .. .. зо 0 о 
Ditto—not above the rank 

of Assistant еі 15 ОО 
Boatswain, Donkeyman, Quar- 

termaster, etc. .. .. œ IO о о 

Seamen, Firemen, etc. .. .. 7 10 O 


Native Ratings. 
Native Stewards and Cooks . 15 оо 
Serangs .. IO O 
Tindals and Leading Firemen 710 О 
Lascar Sailors, Firemen and 

Trimmers .. .. .. wi 4 о 0 


o 


FisHING VESSELS. 


Skipper .. 5. x. 52. ae 30 о о 
2nd Hand Pus. ашы. кйш. в 15 оо 
Engineman .. IO оо 
Deckhand, Fireman, Cook, etc. 7 10 о 


* This amount is divided as follows :— 
Effects £15, Tools £20. 


In the event of the loss of his effects by a 
rating whose maximum compensation 1$ 
£7 105. or £4, this amount will be paid by 
the Superintendent against a signed state- 
ment by the man that he lost the whole of his 
effects to that value and a statement by 
the owner, master, or senior available 
officer of the ship certifying to the man’s 
rating and that the effects were lost as 
stated. 

Higher ratings who have lost effects of a 
greater value than £7 тоз. should present 
at any Mercantile Marine Office a statement 
showing the original cost and estimated 
value at time of loss of each article for 
which compensation is claimed. When 
the claim is presented the man may, at the 
Superintendent’s discretion, be paid the 
sum of {7 Ios. on account. 

A form of claim must be made out in all 
cases in which the vessel was damaged or 
the effects were not entirely lost, and a 
statement of the manner in which the 
effects were lost or damaged (countersigned 
by the master or senior available officer of 
the ship) must be made on the form of 
claim. 

Refund of Premiums.—If а master, 
officer or seaman who has insured his effects, 
can satisfy the Superintendent at a Mer- 
cantile Marine Office that he was not at sea 
between the date of insurance and August 
13th, 1917, the Superintendent will refund 
the premium in full on the surrender of the 
certificate of insurance for cancellation. 
Half the premium will be refunded on 
certificates of insurance taken out or 
renewed on or after January Ist, 1917, but 
no premium can be refunded on any certi- 
ficate of insurance taken out before that 
date. 

С. HIPWOOD, 
Assistant Secretary. 


Marine Department, 
Board of Trade, 
August, 1917. 


Patent Record 


6335. May 4th. M. L. Lancaster. Detectors for wireless telegraphy. 

6341. May 4th. М. L. Lancaster. Receivers for wireless telegraphy. 

6433. May sth. Marconi’s Wireless Telegraph Co., Ltd., and Isaac Shcenberg. 
Thermionic devices for wireless telegraphy. 

6508. May 8th. Messrs. Crompton & Co. and Nicolo Pensabene. High-frequency 
alternating-current dynamos. 

6794. May i2th. Marconi’s Wireless Telegraph Co., Ltd., апа С. M. Wright. 
Thermionic devices for magnification. 

6802. May 12th. British Thomson-Houston Co. (General Electric Co., U.S.A.). 
System of phase modification. 

7122. May 17th. Lee de Forest and C. V. Logwood. Radio signalling systems. 
(Convention application, United States, Мау 23rd, 1916. Patent No. 107,001. Ореп 
to inspection.) | 

7150. May 18th. S. Hall Aerials for wireless telegraphy. 

7185. May 18th. Dubilier Electrical Syn. Electrical condensers. (Convention 
application, United States, May 2nd, 1916. Patent No. 107,002. Ореп to inspection.) 

7200. May 18th. S. С. Brown. Improvements in microphones. 

7206. May 18th. S. G. Brown. Ionic relays, amplifiers, and detectors. 

7254. May 18th. S. С. Brown. Telephonic and like receivers. 

7427. May 2314. British Thomson-Houston Co. (General Electric Co., U.S.A.). 
Wireless telegraph apparatus. 


7558. May 25th. Dubilier Electrical Syn. Forming arcs or other relatively low 
voltage electric currents across a gap or other resistance. (Convention application, 
United States, August 15th, 1916.) 


7606. May 26th. Western Electric Co. Cores for Pupin loading coils, magnets, 
and the like. (Convention application, United States, May 26th, 1916.) 

7680. 

7681. 

7689. 

7689. Мау 29th. Н. J. С. Proumen. Means for controlling movements in two 
directions from a distance. à 

7961. June 4th. С. W. К. Crosland and T. P. К. Crosland. Preparation ої sen- 
sitised paper, etc., for. obtaining X-ray photographs of radiograms. 

8232. June 8th. J. Bethenod. Radio telegraphy and telephony. (Convention 
applicat on, France, May 26th, 1916.) 

8482. June 13th. Western Electric Co. (for Матта! Téléphonique Soc. Апоп.). 
Telephone system for aeroplanes. 

8553. June r4th. А.Н. Morse, Н. К. Rivers-Mcore and the Indo-European 
Telegraph Co., Ltd. Electrical oscillating or wireless systems and apparatus. 

8634. June 1541. Е. Creed. Phase transformers or converters. 

8894. June 213. Н. von Kramer. Wireless telegraphy. 

отт. June 24th. А. Kolowski. Electrical condensers for high-tension and high 
frequency currents. (Convention application, Switzerland, June 24th, 1916.) 

9308. June 28th. А. Kolowski. Electrical condensers for high-tension and 
high-frequency currents. (Convention application, Switzerland, April 13th, 1917.) 

9287. June 28th. British Thomson-Houston Co. (General Electric Co., U.S.A.). 
Wireless signalling systems. 

9480. June 3oth. Н. Pearce. Protection devices for alternating electric current 
circuits. 


| Мау 29th. Е. Р. Driver, C. Н. Harvey, О. Риге, and the Osram-Robertson 
| Lamp Works. Transmitting valves for wireless telegraphy. 


uestions C» o/nswens 


NoTE.—T his section of the magazine is placed 
at the disposal of all readers who wish to receive 
advice and information on matters pertaining 
to both the technical and non-technical sides of 
wireless telegraphy. There are no coupons to 
ЛИ in and no fees of any kind. At the same 
time readers would ereatly facilitate the work of 
our evperts tf they would comply with the 
following rules : (1) Questions should be num- 
bered and written on one side of the paper only, 
and should not exceed four in number. (2) 
Replies should mot be expected in the issue 
immediately following the receipt of queries, as 
in the present times of difficulty magazines have 
to go to press much earlier than formerly. (3) 
Queries should be as cleay and concise as 
possible. (4) Before sending in their questions 
readers are advised to search recent numbers to 
see whether the same queries have not been dealt 
with before. This will save us needless dupli- 
cation of answers. (5) The X Editor cannot 
undertake to reply to queries by post, even when 
these are accompanied by a stamped addressed 
envelope. 


L. J. D. (Liverpool). —(1) The local recruiting 
office. (2) The requirements seem to vary, 
but in any case the possession of such a 
certificate as mentioned would be a recom- 
mendation. (3) Wireless telegraphists іп 
these services hold no specialrank of their own. 
See articles in Тнв WIRELESS WoRrDp for 
October and November, 1916, where all these 
matters are fully dealt with. (4) This question 
is dealt with in the articles referred to. 


К. W. (Douglas, І.О.М.) is also referred to 
the articles above mentioned. 


Е. L. (St. Leonards-on-Sea).—On taking 
charge of an installation, a wireless operator 
in the Marconi Company is paid a salary 
of 25s. per week, and is, of course, provided 
with free board and accommodation on the 
ship. At the expiry of one year his salary is 
increased to {т 7s. 6d., and so on according to 
the conditions of service, which you can obtain 
from the Traffic Manager, Marconi Inter- 
national Marine Ccmmunication Company, 
Iimited, Marconi House, Strand, W.C.2. 
(2 If you make application to the Marconi 
Company they will send you particulars 


of their free training scheme. (3) Any 
knowledge ot mathematics and foreign lan- 
guages is useful in wireless work. 


А. C. (Vitre).— (т) We regret that we cannot 
give you particulars of the most powerful 
radiotelegraphic station in the world, as during 
the war we are not allowed to publish such 
information. (2) The Marconi Official Gramo- 
phone Records must be played with a needle. 
If you apply to Messrs. Pathé Fréres they will 
sell you a special sound box to fit on to a 
Pathephone, so as to enable all needle records 
to be played. (3) Yes, the sparks from a 
magneto can be used in the way you mention. 
The range would depend upon the size of 
aerial used and other considerations. We 
cannot give you any detailed particulars 
during the war. (4) Your question is not 
very clear. Do you wish for a drawing of a 
circuit which will give sharp tuning of tight 
coupling ? Ifso, we regret that we are unable 
to furnish one. The Marconi Multiple Tuner, 
with which you are probably acquainted, 
enables sharper tuning to be obtained with a 
fairly tight coupling than would be possible 
with any two-circuit tuner. (5) To use an 
electric bell as a high note buzzer, cut off 
the hammer as close as possible to the 
magnet and wedge a piece of folded paper 
between the armature and the armature 
spring bearing the contact. It is a matter of 
trial and experiment rather than explana- 
tion. 


G. D. (Wexford).—If you have a thorough 
knowledge of the Handbook of Technical 
Instruction and can send and receive twenty- 
five words per minute, you should be able to 
qualify for the Postmaster-General's Certificate 
іп ten days to а fortnight at the outside, 
provided you work hard and have access to 
the apparatus in a properly conducted wireless 
school. (2) Apply to the Traffic Manager, 
Marconi International Marine Communica- 
tion Company, Limited, Marconi House, 
Strand, \.С.2. The Marconi Company is 
now giving free tuition not only in London, 
but in Birmingham, Leeds, and Glasgow. 
(3) See our advertising pages. 


А. C. (Glasgow).—(1) Apply to the local 
recruiting office. Uniform and outfit are 
provided free. (2) Yes, wireless operators 
occasionally accompany exploring expeditions. 
In such cases the organisers of the expedition 
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usually apply to the Marconi Company for 
the services of an experienced man. If the 
expedition is conducted by the Government, 


a Government radiotelegraphist may Бе 
appointed. 
“SIGNAL” (Wicklow).—{1) Mudie’s and 


other libraries lend books on all kinds ot sub- 
jects through the post. We would suggest 
that you apply to the nearest branch ot Mudie's 
Library for particulars of their system. Апу 
bookseller wil] obtain any wireless or nautical 
books for you and will probably be able to 
lend you catalogues. Possibly your local 
bookseller would accept payment on the 
instalment system. (2) We cannot give you 
“the addresses of firms dealing in nautical 
" books," as they are far too numerous. See 
answer to Question I. (3) The address of 
the Char! and Compass is Sailor's Palace, 
Commercial Road, London, E. We do not 
know the address of the other publications. 


J. А. Е. (Dublin).—Yes, the double-pole 
three-way switch is in the correct position. 
If you will trace out the diagram you will 
see that the positive main is connected to 
the positive pole of the accumulator, which is, 
of course, correct. (2) While it 1$ true that 
the earth-arrester gap is sufficient to protect 
the multiple tuner, it should be remembered 
that the latter is manufactured for use on all 
installations whether they are fitted with 
an earth arrester gap or not. 


W. Н. (Sheffield) —Everything would depend 
upon the result of the medical examination set 
by the Company's doctor. 


If “А READER” will repeat his queries, 
giving full name and address, we shall be 
pleased to answer them. We cannot deal 
with communications from anonymous corre- 
spondents. Full names and addresses must 
accompany all letters for treatment in these 
columns, although if he so desires the corre- 
spondent can have his queries answered under 
a pseudonym. 


J. M. J. (Chippenham).—In the coherer 
invented by Sir Oliver Lodge, Dr. Muirhead, 
and Mr. Robinson (British patent No. 13,521 
of June r4th, 1902) a steel disc is caused to 
revolve slowly by clockwork or other means. 
The disc just touches a globule or small 
quantity of mercury held in a suitable con- 
tainer, the surface of the mercury being 
covered with a thin layer of paraffin oil 
Under these conditions there is no good 
electric contact between the disc and the 
mercury, but if a slight difference of potential 
is applied (0:3 of a volt or less), then, when 
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oscillations fall upon a wire connected to the 
coherer, the film of oil is perforated and the 
current passes between the disc and the mer- 
cury. The current, which can be made suffi- 
ciently powerful to actuate a syphon recorder 
without a relay, continues until the film is 
restored by the rotation of a disc. It is usual 
to place some form of pad against the edge 
of the disc to keep it smooth and clean. It 
will be seen from the above description that 
the coherer is self-restoring and needs по 
tapping.. 


2nd A.M. E. S. (R.F.C.) asks what part is 
played in wireless telegraphy by ‘ harmonics,” 
and how they are applied. It is much too 
large a subject for discussion in our '' Questions 
and Answers" column, but perhaps the 
following information will be sufficient. It is 
quite possible to cause an aerial to vibrate 
to a harmonic of its natural frequency, and, 
in fact, an aerial may be vibrated to several 
harmonics at the same time. The writer 
of theseanswers was once operating an installa- 
tion on board a British ship when he found 
that signals from a certain British coast station 
could be heard just as well on five different 
adjustments for wave-lengths. On noting the 
abnormal adjustments it was found that they 
were in every case harmonics of the normal 
wave-length. This interesting fact was com- 
municated to the coast station in question, 
which altered its power and degree of coupling 
to see whether this had any effect on the result. 
These alterations, however, made no difference. 
This phenomenon was not found with this 
particular coast station on other installations, 
and was undoubtedly due to the fact that the 
particular ship’s aerial was being made to 
vibrate at various harmonic frequencies. 
We are not aware of any case in practice where 
a harmonic vibration of the aerial is deli- 
berately aimed at, although on some ships 
the 300-meter wave-length is obtained by а 
harmonic in the aerial. Ап arc transmitter 
usually creates a number of harmonics in the 
aerial as well as the frequency it is desired to 
create, resulting, of course, in some loss of 
efficiency. 


Н.Е. C. (Ipswich).— Yes, a Marconi operator 
is quite at liberty to change from uniform into 
plain clothes when off duty ashore. (2) Our 
advertisers naturally have in mind the large 
number of wireless operators on shore. It 1s 
very unusual for an operator to be allowed to 
take a motor cycle on board ship with him, 
and in a very large number of cases he would 
not be permitted to do so. 


" IGNoRAMUS" (Harrogate) writes: “I 
“ һауе seen about Harrogate one or two 
“ Marconi operators wearing a uniform slightly 
different from the standard Marconi uniform, 
“апа my curiosity has been aroused. Тһе 
“ difference is as follows: Instead of two slits 
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' in coat sides there is опе at the back. Тһе 
badge consists of a ‘spark’ (zig-zag) on 
“а blue background with a small М over it; 
“the wavy stripe round the arms as usual. 
'* I should be very much obliged if you would 
“inform me through your ' Questions and 
““ Answers’ column what branch of the 
“© wireless service these young men belong to ; 
“ also their duties.” 


Answer.—We are not acquainted with the 
uniform to which our correspondent refers. 
]t is apparently an imitation of the Marconi 
uniform and is probably worn by some young 
men who are trying to pass as wireless operators. 
If any other correspondents have seen such 
uniforms being worn we shall be glad to receive 
particulars. 


А. S. D. (Kensington).—(1) Thank you for 
your kind remarks regarding our magazine. 
We hope it will continue to help you. In 
reply to your questions the standard text 
book іог elementary theory is Elementary 
Principles of Wireless Telegraphy, by В. D. 
Bangay ; and if you are studying in order to 
become a wireless operator, you should also 
obtain Handbook of Technical Instruction for 
Wireless Telegraphists, by J. C. Hawkhead 
and H. M. Dowsett. (2) In peace time the 
Marconi Company does not accept young 
men under the age of eighteen for its operating 
staff, and on resumption of normal conditions 
this age limit will be restored. It is only 
during the war that the Marconi Company is 
accepting youths younger than this. 


E. T. (Gorse Hill.—The requirements of 
the R.N.A.S. vary from time to time, and we 
can only suggest that you should watch the 
advertisements in the press for the reap- 
pearance of an announcement of their require- 
ments. At the present time we do not think 
there is a call for men of the age you mention. 


" STUDENT" (Clitheroe).— There are no 
books available to the general public dealing 
in detail with the wireless telegraph apparatus 
of the Navy. Аз you have mastered the two 
books you mention we would suggest that 
you study mathematics if you do not already 
possess a good knowledge of this subject, 
as very little advanced wireless work can be 
done without considerable mathematical know- 
ledge. It would probably help you to obtain 
the catalogue of publications issued by the 
Wireless Press, Limited, which will be forwarded 
to vou on request. (2) Write to the R.N.A.S. 
Wireless Section, Wormwood Scrubs. 


Н. W. L. (Dudley).—(1) Yes, such an opera- 
tor receives exactly the same salary and is in 
а no less favourable position than those trained 
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in the way you mention. (2) А wireless 
operator on board a merchant ship is given the 
honorary rank of officer. How he is treated 
in practice depends on the way he behaves. 


L. М. (Ipswich).—Yes, it is quite possible 
for battleships to carry on a conversation by 
means of wireless telephony over a distance 
of roo miles, provided they are fitted with the 
necessary apparatus. Your friend is quite 
wrong in giving twenty miles as a maximum 
possible distance. It is now possible to carry 
on wireless telephone conversation over many 
hundreds of miles, and some time ago words 
spoken into a wireless telephone transmitter 
at Arlington, near Washington, were distinctly 
heard at the Eiffel Tower installation in Paris. 
This form of communication has developed 
enormously within the last two or three years. 


А number of answers have been held over 
through lack of space. 


THIS MAGAZINE CAN BE SENT 
FREE TO OUR TROOPS ABROAD BY 
LEAVING IT AT A POST OFFICE. 


PARTMENTS, special terms to Marconi Students only, 

15 mimutes by tube to "Тһе Strand," good table, ех- 
cellent references, 16/6 per week inclusive. —MRS. BARRY 
YORKE, 22 Hogarth Road, Earl's Court, London, S.W. 


HE YEAR-BOOK OF WIRELESS TELEGRAPHY 

& TELEPHONY.—We have had the opportunity of 
secucing a few copies of earlier issues and can offer them as 
ollows— 


1914 edition, 12 copies only, 3/- post free United Kingdom 
4/- Abroad. 


1915 edition, 4/- United Kingdom ; 5/- Abroad. 


Tre Wirecess Press, LTD. Marconi House, Strand 
London, W C. 


PECIMEN COPIES. — We shall be pleased to send 

entirely free of charge a few specimen copies of Тик 
WiRELESS Wor cp to the friend of any reader likely to be 
interested іп the magazine.—Send а postoard to Sales 
Manager, THz WiRELESS WoRLD, Marconi House, W.C. 


The simplest method of obtaining " THE 
WIRELESS WORLD” ——— 
standing order 


Place a 
with your newsagent 


е 


B 
^ 


ж. Ac ү 


AN 


Ж 


ЖҮР; my 


ining 


Free Wireless [га 


s Appeal 
to American Wireless 


1 


- Marcon 


Wavelengths of 


Antennae 


* 


| 


VS ES 
7 ' Я”; ` 


Л 


к 


: 


Zi. 4 Par 
gi 


ПВ) IP э 


1 THE WIRELESS WORLD—Advertisements [Nov., 


SULLIVAN INSTRUMENTS 


Sullivan “ Universal” Galvanometers and Shunts for Land and Sea Use. 


SULLIVAN TELEPHONE RECEIVERS. 
Fast Speed Wheatstone Automatic Transmitters and Receivers, guaran- 
teed at 400 words per minute, and Wheatstone Apparatus generally. 
Precision and Standard Measuring Equipments for D.C. and A.C. (high 
frequency) determinations, Condensers of Low Power Factor, etc. 
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Prepare. for the Trade Boom after the War! 


There is sure to be a great demand for those who can speak, write and understand 
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Hugo's 1917 Self-Tuition System is entirely different from anything ever attempted in Language Teaching. 

Hugo's 1917 Self-Tuition System enables you, even if you do not know one single word of French, to begin from 
the very outset to form hundreds of conversational sentences, as used by natives. This is possible only by the aid 
of Hugo's Practice Tables and Vocabularies. You will not only be able to write the sentences ; you can pronounce 
them correctly by Hugo's Imitated Pronunciation. 


HUGO’S 1917 Self-Tuition Course. Ву Post 
2 | в =. t 26 


For this 30s. you receive: Fifty Self-Tuition Lesson Booklets sent post free. weekly, as well as Hugo's Unique 
Practice Tables and Vocabularies. These alone are worth the 30s. In addition you receive Hugo's up-to date text 
books, selling price of the French. 12s. 6d. These are the best books ever written for quickly acquiring Reading, 


Writing. Conversation, and Commercial Correspondence. Also six Class or Private Lessons, oral or postal. 
For Prospectus apply to 33 Gracechurch St., Е.С. Specimen Booklet sent free if " Wireless World ' mentioned 


HUGO'S CONVERSATIONAL CLASSES. 


FRENCH. RUSSIAN, ITALIAN.or SPANISH Taught in 24 Lessons. | Evening—French, 18. per week. 
Day or Evening.—Special Classes, limited to 5 members, French, Spanish, or Italian, 1s. 6d. рег week. 
Russian, 1s. 9d. per week. Private Lessons from 3s. an hour. 

NATIVE TEACHERS BOOKS INCLUDED FEES PAYABLE QUARTERLY 
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64-66 Oxford St., W.1. 33 Gracechurch St , E.C. 3. 205 Earl's Court Rd., S. W.5. 
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Reminiscences of an Operator 
By W. D. OWEN 
П. In British Columbia 


CROSSING the Pacific by the '' Great Circle " route is a dreary business. As 
one climbs into the higher latitudes white suits are put away and flannel underwear 
brought out to air. Two or three days after leaving Yokohama overcoats and 
mufflers are the fashion. ІсісІеѕ appear like magic, and Jack Frost paints his master- 
pieces on our ports. Then one sees the Aleutian Islands like great gaunt icebergs 
sticking up out of the water. After that comes the fog, cold and damp, con- 
densing on everything and causing our syren to blow at all-too-frequent :ntervals. 
A few monotonous days pass, and the thermometer gradually creeps up to 75, 
and after coming through a particularly dense patch of fog, we come out into 
glorious sunshine. The change is so sudden it is difficult to realise. 

The glorious smell of the pine trees causes the ship's company to scan the 
horizon for the land that must be near, but several hours elapse before it can be сеп, 

After a brief halt at Port Townsend for medical inspection, we turn our bows 
towards Victoria, B.C., where we drop a few passengers and some mail, then on 
towards Vancouver. This journey is one of great beauty on account of the many 
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little islands through which we thread our way. Scene follows scene in stately 
grandeur. What a welcome contrast to the weary journey across the Pacific ! 

Vancouver City, as can be 
ї seen from the map, is opposite 
“у | Ұ Vancouver Island, but on the 
| е” mainland. It is cut into by 
| many creeks and inlets. North 
Vancouver is backed by great 
mountain peaks with snow upon 
the summits and forests of pines 
covering the slopes. 

Having heard of the beau- 
ties of Capilano Canyon, the 
Doctor and I set out on an 
exploring expedition, and we 
were positively startled by the 
grandeur of the scenery. 

We bestirred ourselv2s early 
in the morning in order to 
have the whole of the day at 
our disposal, took a ferry to 
Moodysville (N. Vancouver), 
and thence we made our way 
by car to the Capilano Road. 

4 We were surprised to find 

Fe > Y a car-line so far from the town, 

= EPS SPT tek | but we learnt afterwards of the 

CAPILANO CANYON, B.C. co-operation between the tram- 

way authorities and the “ real 

estate ” speculators. Fortunes are being made by judicious dealings in “real estate.” 

Tracts of land are to be bought very cheap. If held for a year or two, levelled, 

cleared of trees and undergrowth, the value rises many-fold. In order to help 

up the value of the land the Government, in conjunction with enterprising combines 

owning large tracts, run car-lines right along the land. What they lose on the 

cars they make up on the appreciation of land values. Thus car-lines may be 

found running through miles of forest and bush land, generally terminating near 

some spot oí extra beauty that is boomed as a natural park. Such was the car- 
line that took us to the Capilano Road through several miles of bush. 

Alighting at the terminus, we started climbing the hillside until we came to 
а yawning chasm. In the distance we could see а suspension bridge, high up 
above the torrential waters, looking as frail as a spider's thread. So we set out 
to reach the bridge. Arriving there hot and dusty, we refreshed ourselves at а 
log-house retreat that Providence had placed there for our special benefit, and 
filled our pockets with suitable "stores." From the log-house a fine view of the 
suspension bridge was duly recorded by the Doctot's Cameo. 

A rough toll-house hid the bridge from sight, but on passing through and 
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Н. J. Shepstone. 
A TYPICAL SCENE IN BRITISH COLUMBIA. 
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paying our dues we came upon one of the most wonderful sights it has ever. been 
our good fortune to witness. Two wire ropes were slung across the Canyon hun- 
dreds of feet above the water, and from them dangled a wooden footway three ог 
four feet wide. The whole structure swayed in the breeze. Every footstep, no 
matter how light, sent a tremor rippling across it like surface waves on a lake. 

The view from the bridge was magnificent. Huge mountains rose high into the 
clouds on either side ; and far below а raging torrent of water from the hills. 

I must confess that I stood awestruck for awhile. It scemed almost like sac- 
rilege to attempt to photograph the scene, but we made a few studies and passed 
over to the other side. Неге, we were told, we would find the “ flume,” or aque- 
duct, which had been erected to carry the timber down to the sea. Timber is the 
source of great wealth to the country. It costs practically nothing beyond the 
cost of the labour. Cartage is a big trouble, however, and th's “ flume ” surmounts 
it to a certain extent. The trees are cut and roughly trimmed on the spot, then they 
are placed in the “ flume ” and are carried down to the sea by the flow of water. 

Although rough, the “ flume ” is a fine piece of engincering. Many miles of 

mountain-side are crossed by 
this wooden trough, which 
diverts part of the water from 
the mountain streams апа 
carries the logs down to the 
awaiting lumbermen at the 
mouth of the Capilano Creek. 
It is supported on trestles, 
and is of wood throughout. 
АП along one side of it is а 
narrow plank footpath scarcely 
a foot wide. This footpath 
forms the quickest way to 
what is known as the Second 
Canyon, and although the 
_ distance is barely two miles, 
it seemed very much longer ; 
but this was obviously due to 
the mode of transit. When 
one has to do the Blondin act 
across precipices and ravines 
upon a springy nine-inch 
plank, it is not surprising 
that the two-mile journey 
БРЕС seemed like ten. Apparently 
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SUSPENSION BRIDGE ОМ THE WAY Т this journey is thought little 
CAPILANO CANYON, B.C. of, for we passed a couple 

of ladies going in the opposite 

direction, and a terrible business it was, too, letting them pass. The Doctor 
thought they were rather ill-bred, because they did not acknowledge our efforts 
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on their behalf; but I put it down to their reluctance to speak with their mouths 
full, for if their hearts were not in their mouths they must have been hard cases. 
A false step would have meant a broken neck. 

Soon the trees began to thin out a bit and the roar of the waters grew louder, 
and suddenly on taking a nis turn, the path led up to а scene that brought an 
involunt ar y 
cry of sur- - xx RTL A 
prise to our | | р f oR а 
lips. И the cor MED ТИ 
first Canyon 
was magnifi- 
cent, what 
combination 
of adjectives 
would fitly 
describe the 
appalling 
grandeur of 
this one? 
Here the 
water | was 
lashed into 
pure white 


foam by the s 
| а лай 58 
rocks, and — 
large fishes CAPILANO CREEK, 290 FEET BELOW THE SUSPENSION BRIDGE, 


were  flung 
wriggling into the air with the spray. Towering rocks all round aud giant trees 
everywhere. 

We stood for awhile Gascibated by the scene before we unslung our cameras and 
made an attempt to photograph it, fully realising, of course, that no picture could 
compare with that fairy landscape. Long and earnestly did we drink in the beauty 
of our surroundings, then we climbed down the hillside and played like children 
among the water-washed rocks in the little bays, where it was safe. We cooled 
our tired feet in the water, and then, as the sun began to get low on the horizon, we 
started reluctantly back, stopping at the log-house, where we had the nicest tea 
since leaving home. 

British Columbia is well provided for as regards radio stations, having no less 
than nine Government-controlled stations open for general public correspondence. 
These stations maintain a very fine meteorological service, all messages relating to 
the weather or to navigation being handled free. Indeed, it is obvious that in such 
a country, a large part of which is occupied by a sparse population, and which is 
made up of many varieties of land formation and climate, the facilities offered by 
wireless telegraphy are more than usually useful. Of the total area, which is 
estimated at about two hundred and fifty million acres, only about five hundred thou- 
sand acres are as yet occupied. 
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HE branch of the Stanley family, to which 
the subject of this biographical notice belongs, 
settled in Ireland under James I.; and he 
himself, born in 1876, received his early 
education at Irish schools and univcrsities. 
After three years of pupilage in Electrical 
Engineering he joined the technical staff of 
the Isle of Thanet Electrical Light and Power 
Company, whose service he quitted two years 
later to fill the post of lecturer in Physics and 
Electrica] Engineering at the Brighton School of 
Science and Technology. The Emerald Isle recalled 
her distinguished son to herself in 1903, the year in 
which he received the appointment of Professor of 
Physics and Electricity at Belfast Municipal Insti- 
tute. Itwasattheage of twenty-seven that Professor 
Stanley supervised the organisation, the design and 
the equipment of his newly established department 
in this Northern Irish training centre. His training 
and practice as Electrical Engineer corrected anv 
tendency towards high-and-dry professorialism, and 
the wireless section of the Telegraphic Department 
was established ab initio on those practical pro- 
gressive lines which have been maintained ever 
since. Later on, when Belfast instituted her new 
university, Professor Stanley received the appoint- 
J ment of Extra-mural Professor of Electrical Engineer- 
ing; his private consultative connection keeping 
him all the time in close touch with the fresh develop- 
ments so constantly occurring in the Electrical 
Industry. He became a Member of the Institution 
of Electrical Engineers, and in 1914 undertook the preparation 
of a ‘‘ Textbook of Wireless Telegraphv " which—published after 
the oubreak of war—has become a standard textbook on the subject, 
both at home and in America. 

Professor Stanley started his war service as second 1n command 
of a Field Company in the Ulster Division, but was soon transferred 
to. Radiotelegraphic work ; and in March, 1915, assumed command 
оҒ һе depot at the Wireless Training Centre. In October, 1015, he 
crossed] the Channel for service with the Wireless units of the 
British Expeditionary Force, and is still serving his country in 
France. The French President has made him a Chevalier of the 
Legion of Honour in recognition of his services. 

In 19o3 Captain Stanley married the second daughter of Sir 
Chas. A. Cameron, C.B., the renowned analvst and hygienic expert, 
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On the Matter and Elimination 
of Strays 


An Investigation under the Auspices of the Dutch East 
Indian Department of Telegraphs 


By CORNELIS J. DE GROOT, Sc.D., E.E., М.Е. 
(Engineer of the Department of Telegraphs, Dutch East Indies) 


Continued from page 455 of our October issue. 


As a matter of fact, these very strong atmospheric disturbances will result in 
а Joss of some words. It 15 clear, however, that a signal which pierces all strays 
and is 500 times audibility, gives a deflection on the tape of only 0`02 mm. (0-008 
inch) and therefore is not detectable. On the other hand, the continuous crackling 
atmospherics of small amplitude in Fig. 2, which would not cause the loss of any 
signals, still represented strays 20 times and more as strong as signals of 500 times 
audibility. This again brings out clearly the superionty of musical signals. 

The tape, on the other hand, records the average atmospheric disturbance 
during the afternoon in the tropics and shows clearly how difficult radio communi- 
cation is under these circumstances. We may take as the basis of comparison 
that a signal of 500 times audibility gives an unreadable deflection of 0-02 mm. 
(0-008 inch), while the actual strays give deflections of the order of millimetres. 


B.—CLASSIFICATION OF STRAYS AS TO ELECTRICAL NATURE AND SOURCE. 

The strength and frequency of recurrence of strays were the most important 
factors from the point of view of the designer, since they determined the necessary 
signal strength at the receiver, and therefore the output of the transmitting station. 
Of course, the variation of received signal strength and the speed of transmission 
must be considered. 

The source of strays and the mode of their propagation is of the most scientific 
value, although such knowledge also assists the designer in devising improvements 
for rendering strays harmless and therefore permitting the maintenance of service 
with smaller station outputs. In order to procure this necessary knowledge, the 
operators were ordered to note the typical features of disturbances which were 
received, in order that a possible classification thereot, relative to origin, might be 
considered. In this way we succeeded in getting three distinct types of atmospheres. 

Type 1.—Loud and sudden clicks occurring in more or less widely separated 
groups. When these are not mixed with other disturbances, they do not interfere 
seriously with communication. They cause the heavy dominating groups of Fig. 2.* 
Generally, they will result in a loss of a single word in a message for each of the 
widely separated groups, and they were shown to originate i» nearby or distant 
lightning discharges. 


* See page 454 of our October issue. 
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Туре 2.—A constant hissing noise in the telephone receivers giving the im- 
pression of a softly-falling rain or of the noise of water running through tubes. This 
type occurs only occasionally when there are dark, low-lying electrically charged 
clouds near the receiving antenna. 

This type was studied in great detail by one of my collaborators, Lieutenant Н. 
G. Holtzappel of the Royal Dutch Navy and now engineer of the Dutch Indian 
Telegraph Service. These strays proved to be intermittent, uni-directional currents 
in the antenna, A direct current galvanometer switched into the antenna without 
any rectifier showed a deflection corresponding to these strays. 

The hissing noise in the telephones as well as the fact that the condenser in 
series with the galvanometer altered but did not stop the deflection, proved, however, 
that we had to deal here not with ordinary direct current but with uni-directional 
impulses. The ordinary course of events with this type of strays was the following : 
The galvanometer gave an increasing deflection for about one-quarter hour, and a 
maximum of some 0:3 milliampere effective current was reached. Thereafter the 
deflection decreased for another quarter hour and strays became normal again. 

At the same time incoming signals had the opposite tendency to become weaker 
and weaker, and after one-quarter hour they began to increase until the normal 
signal strength was again obtained at the close of the disturbance. 

Lieutenant Holtzappel attributed the fading away of the signals to the alteration 
ot the antenna constants by the passing clouds. We should rather suggest (or 
possibly add thereto) the alteration of signal strength caused by overload of the 
detector and consequent diminution of sensitiveness of the detector. The antenna 
current produced by these strays is rather strong, as has been stated, and the hissing 
sound produced in the telephones shows that a large amount of energy is being trans- 
ferred to the detector. 

As disturbances of the type are rather rare and last for only a short period, 
they did not interfere seriously with communication, and are rather of scientific 
than of engineering interest. 

I would suggest that these disturbances are due to physical contact of the 
antenna with charged particles or to an invisible brush discharge of the antenna 
toward the low-lying highly charged clouds. The fact that the current induced in 
the antenna grows and diminishes synchronously with the arrival and departure 
of the clouds hints at the correctness of the latter solution. 

Туре 3.—This type produces a continuous rattling noise in the telephone some- 
thing like the tumbling down of a brick wall. Such strays ave always present. 
Their strength is a function of the period of the year, and they are most troublesome 
in afternoon and night They are not well known during the daytime in temperate 
climates, as in Europe, but are always present in the tropics. 

Since these disturbances are of a continuous character, they are the most 
troublesome to handle; and in fact frequently suppress communication entirely. 
Often during the period cf the west trade wind or monsoon they are accompanied 
by heavy thunder-storms, these latter causing disturbances of type r, though this 
is not the general rule for all seasons of the year. As a matter of fact, the maxima 
of types I and 3 do not coincide at the same portions of the year. 

Both types 1 and 3 do not affect to any noticeable extent the Joudness of the 
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signal, as do strays of type 2. Тһе signals are merely actually overwhelmed by the 
superior loudness of the strays. 

So far as these disturbances were known in Europe, they were largely attributed 
to distant tropical thunder-storms* Dr. Eccles’ well known theory is based on this 
assumption. It will be proven further on that Dr Eccles' theory does not cover 
strays of type 3, since these have been. shown to be aperiodic. In contrast, strays 
of type 1 have been shown to have only a very limited range, especially during the 
daytime. 

On the other hand, M. Dieckmann[ has already pointed out that other dis- 
turbances may possibly be produced by sudden alterations of the potential distri- 
bution in air levels near the earth. It was, therefore, thought of interest to investigate 
to what extent the three types of strays were different in nature and source, in order 
that they might be separated electrically. 


C.—TESTS FOR THE SEPARATION OF DIFFERENT TYPES OF STRAYS. 


The means of investigation is this direction were given by Dieckmann himself 
in that he recommended the use of an aperiodic shielding cage around the antenna. 
If this cage is suitably designed it will permit signals and such periodic disturbances 
as those of type I to pass through and reach the antenna ; and they will be received 
almost unweakened. On the other hand, aperiodic variations in the static field 
around the earth and other aperiodic disturbances would not reach the detector, the 
antenna being screened from the earth field by the Dieckmann cage. 

As such a cage is not easily built around extensive antennas, a special antenna 
was built for this purpose, consisting of phosphor bronze wire of 1:5 mm. (0-06 inch) 
diameter, surrounded by a vertical cage. The length of both the wire and this cage 
was 30 meters (roo feet). 

The cage consisted of four vertical hemp ropes placed parallel to the antenna 
wire and at equal distances Нот it. The four ropes were linked together every 
50 centimetres (20 inches) by horizontal square loops of galvanized iron wire, making 
a large cage the section of which measured 50 centimetres by 50 centimetres (20 by 
20 inches). 

As these squares of wire were all placed perpendicular to the antenna wire, 
they could not interfere seriously with the reception, but could only increase the 
effective antenna capacity. 

All sixty of these squares were connected aperiodically to each other and to the 
earth by a thin high-resistance manganin wire. Afterward it proved possible to 
connect them by a copper wire and to connect the entire system to the earth from 
this wire through the high resistance without spoiling the results. The best solution 
remains, however, to have resistance coils inserted in the down leads, so that practi- 
cally no part of the cage can swing electrically. 

Since the antenna under test was supported by a mast from which other antennas 
were also suspended, these antennas and all other parts of the masts and stays that 
could be set into electrical vibration had to be grounded through high resistances. 


* Dr. Eccles’ paper, September 4th and rrth, 1912, before the “ British Association," and Jakrbuch 
der drahtlosen T elegraphie, etc., volume 7, part 2, page 203. 
f M. Dieckmann, Luftfahrt und Wissenschaft, part 1, 1912. 


1917] ON THE MATTER AND ELIMINATION OF STRAYS 523 


This precaution is very necessary to make the cage function effectively ; since 
otherwise aperiodic strays would cause the above systems to vibrate by shock 
excitation in their fundamental frequencies and the electro-magnetic waves produced 
by them would pass through the cage and reach the test antenna. In this way 
strays would be propagated through the cage and received. 

Other investigations have not found the Dieckmann cage of any use, and I can 
attribute their failure only to lack of the preceding precautions. 

After the precautions mentioned were carried into practice, however, we found 
Dieckmann's statements as to the usefulness of the electrostatic shielding cage to be 
strickly confirmed, inasmuch as a certain aperiodic type of strays was quite suppressed 
thereby. The result of comparative tests was that on afternoons when distant 
lightning showed in the sky, loud clicks produced by atmospherics of type т were 
received regardless of whether the cage and surrounding oscillators were aperiodically 
earthed or not. 

While observing these distant lightning flashes almost every click or group of 
clicks in the receiver coincided with a distant flash, thus proving that the lightning 
type of atmospherics (Eccles' tvpe) cannot be cut off by the Dieckmann cage, and 
for this reason must be of periodic character as heretofore supposed. 

It should be noted that the strength of signals received when using the Dieck- 
mann cage was not appreciably reduced. 

On the other hand, at night-time, after thunder-storms and rain in the afternoon 
(the neighbourhood being then quite free from lightning disturbances), rattling 
strays that could still be heard as long as the cage and neighbouring oscillators were 
insulated would be completely cut off as soon as all these conductors were aperodi- 
cally grounded. 

This proved that this particular type of strays (of type 3) was not of periodic 
character, but must have been of aperiodic type found by Dieckmann. 

The type 2 disturbances did not happen to occur during these comparative 
tests, but since their natural source is known as before stated, it is easily seen that 
the Dieckmann cage must eliminate them. 

The only type not cut off by the cage seems to be type r. or the lightning type 
of strays. 

We shall next prove that these strays of type 1 are by no means the general 
type they were supposed to be by Dr. Eccles. Thereafter it will be clear that 
strays of type 3 are the most important and main type of strays. 


PROOF THAT THE LIGHTNING ТҮРЕ ОЕ STRAYS IS NOT THE MOST GENERAL ТҮРЕ 

(AS SUPPOSED BY DR. ECCLES) AND THAT THE DIFFERENCE BETWEEN DAY AND 

NIGHT STRAYS 15 NOT DUE TO DIFFERENCES ОЕ ABSORPTION BETWEEN THE LIGHT- 
NING CENTRE AND THE RECEIVING STATION. 


(а) The continuously present strays of rattling character, without much space 
between the different groups, faint in the morning, stronger in the afternoon, and at 
least equally strong or even stronger at night, do not originate in distant lightning 
at all. This is clearly shown by the above-mentioned tests with the Dieckmann 
cage. These strays were easily screencd off, whereas strays originating in lightning 
passed through. 


524 THE WIRELESS WORLD [Nov., 


(4) The Eccles theory presupposes a long range for strays originating in light- 
ning, and especially during the night-time because of the lack of absorption in the 
intervening medium. This supposition must be doubted. At our three stations 
we frequently had to ground one of the receiving antennas because of dangerous 
and violent thunder-storms in its immediate neighbourhood. On the other hand, 
at the same time both of our other stations were continuing their communication 
without noticing any trace of extraordinary strays. 

As the stations are only between 890 and 1,610 kilometres (550 and 940 miles) 
apart, and thunder-storms at one station did not produce noticeable disturbances at 
our other stations, there is no way of understanding how strays originating in thunder- 
storms could reach temperate zone countries (e.g., in Europe) at least ten times 
as far away and produce serious disturbance there. Ав a second proof of the short 
range of disturbances produced by thunder-storms, it will be remembered that on 
nights following afternoons during which a thunder-storm occurred with heavy 
rainfall, no strays originating in thunder-storms were received. This was known 
by the fact that during such nights the strays could be cut off by the Dieckmann 
cage. | 

Since the strays produced by the above-mentioned thunder-storms were clearly 
loca] in character, it was obvious that distant thunder-storms do not produce ap- 
preciable disturbances. 

(c) Dr. Eccles takes the tropics as the origin of thunder-storms. This being 
supposed to be their origin, there could be no large difference between strays during 
the day and during the night, the source being at all times comparatively near at 
hand. 

Though this point of view is partially supported by the fact that there are 
some times of the year when strays are almost as loud in the afternoon as during 
the night, still there is always enough difference, even in the worst months (and 
especially in those months during which strays in the daytime are not strong? 
to make it certain that the tropics are not £he centre of strays originating in thunder- 
storms. 

The tropical regions cannot be a centre of lightning storms and resulting strays 
for the reasons mentioned, and in addition they cannot be at a great distance from a 
long-range centre, зіпсе, in the latter case, strays at our different stations, though of 
different loudness, should always occur at the same moment. This is positively 
shown not to be the case by experiments, though the same average daily and 
annual laws of intensity variation are found. Тһе same definite noise or burst of 
strays is not heard at the same moment by the different stations. 

Ав our stations are not in the supposed centre of stray origin, and since they are 
also obviously not outside of this centre, the stray centre of Eccles cannot exist. 
There are, of course, centres of wave propagation in the neighbourhood of thunder- 
storms, but the range of these strays is certainly less than goo km. (550 miles). 

Consequently the stray phenomena observed in Europe cannot simply be 
explained on the basis of the assumption of a tropical thunder-storm centre and 
subsequent variations in the strength of strays caused by changes in propagation 
through the intervening ether. It is clear, then, that the most generally present 
type of strays, namely, those of type 3, must be generated in some other way than 
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that suggested by Eccles, that is, by tropical thunder-storms, and the simultaneous 
existence of the different types of strays may account for the failure of the many 
arrangements attempted to eliminate strays. 

Marconi's original “ X-stopper," which operated on the assumption of a definite 
frequency of the incoming strays, could only reduce strays of type 1, but was not 
effective in practice because it failed to eliminate strays of types 2 and 3. 

The Dieckmann cage could only eliminate strays of types 2 and 3, but could not 
prevent strays of the first type from reaching the detector. 

Since the investigators were not aware of the different existing types of strays’ 
both of the devices were rejected as being non-operative. 


A Call to Wireless ‘Training 


On pages 567-8 we print details of a scheme for training wireless men in Provin- 
cial centres, and in the particulars which will be found there it will be noticed that 
Newcastle-on-Tyne forms one of the localities where special attention is being given 
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to this matter. Our illustration (above) depicts Neville Street and St. Mary’s 
(К.С.) Cathedral, the central point of this important city. 


Digest о 
Wireless гайг 


ABSOLUTE SENSITIVENESS ОЕ THE OSCILLATING VALVE. 


IN a paper recently presented to the Institute of Radio Engineers by Dr. Louis W. 
Austin, of the United States Naval Radiotelegraphic Laboratory, some interesting 
details are given regarding a test to determine the sensitiveness of the oscillating 
valve or “ audion,” as it is usually termed in the United States. The relative audi- 
bility of the oscillating audion and the old type audion for buzzer signals has been 
determined many times, says Dr. Austin, the average ratio being about 600. Similar 
comparisons have been made between the old audion and the free-wire electrolytic, 
with the result that the mean sensitiveness of the old audion is found to be 1-7 
times that of the electrolytic. The extreme deviations with different bulbs are 
15 and 1°8. At the time of the Brant Rock tests * a rather careful determination 
was made of the number of watts in the receiving system required to give an audible 
signal for normal ears in the telephone then used with the electrolytic. This was 
determined to be 25 x10~*° watts. With the improvement in telephones this has 
been reduced to about 12:25 Х1071% watts. From all these data it was estimated 
that the least power capable of producing a signal on the oscillating audion is 
І-2Х107% watts, using 2,000 ohm telephones having a current sensitiveness of 
296 гү шы amperes at 1,000 cycles. From this value a table ł was calculated оп the 
assumption that the oscillating audion produces a current variation in the tele- 
phone proportional to the square root of the received watts. {t 

In order to obtain a more certain knowledge of audion sensitiveness, a direct 
determination of the power in the receiving system corresponding to unit audibility 
in the oscillating audion has recently been made. Тһе method used is practically 
that used in the Brant Rock experiments. The arrangement of apparatus is shown 
in Fig. т. The sending wave meter, А, was excited by an oscillating audion capable 
of giving out several watts, thus making it possible to use loose coupling between 
the circuits А and B. The detector in circuit B was removed, and a sensitive vacuum 
thermoelement of 28 ohms resistance was placed directly in the circuit. This 
thermoelement with the galvanometer used gave a deflection of r millimetre 
(0-04 inch) for 40:4 Х107% amperes in the B circuit. A double pole, double-throw 
switch was introduced in the C circuit so that the receiving circuit proper could be 
connected to the audion or to a silicon detector and galvanometer. Using the 
silicon detector in the C circuit with the coupling, B C, adjusted so as to give the 
largest deflection on the silicon galvanometer, a comparison was made between 
the thermoelement deflections in circuit B and the detector deflections in С. Ву 
А it then became possible to use the detector galvanometer in to measure 
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г * Bulletin Bureau of Slándards, 7, page 315; Reprint 159, 1011. 
| t Proc. I.R.E., 4, page 255, 1916. $ Journ. Washington Acad., 6, page 81, 1916. 
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the radio frequency currents in B, even when small enough to bring the response 
of the oscillating audion within the range of the audibility box when the audion 
was connected to the secondary receiving circuit C. 

The sensibility of thefaudion depends very much on the, adjustments of its 
circuits. It is therefore necessary to choose some definite method of making these 


Te 91 Derec ron 


FIG. I. 


adjustments. The following method, while not giving the greatest sensibility, 
seems to give the most easily reproducible readings. The antenna and closed 
circuit are first tuned for best signal at very loose coupling adjusting the bridging 
condenser, grid condenser and reinforcing coupling, if one is used. Then the 
main coupling is gradually closed to the best point, and the secondary returned 
slightly for the note desired, leaving the antenna unchanged.* 

The audibility observations were made by the test-letter method, mentioned 
in another portion of the paper. Three wave-lengths were used in the measure- 
ments, three thousand metres, six thousand metres and ten thousand metres. Тһе 
inductance in the secondary, C, for three thousand metres was approximately 
I2 mh. At six thousand metres observations were made with inductances of 
twelve mh., and thirty-six mh. At ten thousand metres thirty-six mh. were used. 

ж ж ж ж Ж ж 
In Table I. the complete data Юг а set of observations at three thousand metres 


are given. Here D is the detector galvanometer deflection, J is the current in 
circuit B, W is the watts in circuit B, A is the corresponding audibility on the audion 


TABLE Т. 
Х = 3,000 m., R= 65 ohms, L, — 12 m.h. 
I mm. deflection of Si detector galvanometer = 6:2 (10)--5 amp. in circuit B. 


— 


D = 1 W Wo 
mm. VD 0—6 amp. |10o—"" watts A 10—5 watts. 

2'3 1:52 9:4 572 2,500 0:92 

40 2:00 1274 IOO'I 3,000 I'II 

270 ІЗДІ 8:7 50'I 2,000 1:25 

272 1:48 92 552 2,300 1:02 

40 2:00 I2:4 IOO'I 3,000 I'II 


— | os == Б = 1:09 average 


—— = ин em a nt Sa ee 


* In order to prevent false readings, if the signals are stronger than 100 audibility it is necessary 
to ground one side of the observing telephones through a suitable choke (pair of 2,000 ohm 
telephones) to prevent the effects due to the capacity of the observer’s body. To prevent the breaking 
down of the oscillations a high resistance (a hundred thousand ohm or more) may be placed across the 
grid condenser, or the grid may be grounded through a condenser of a few ten-thousandths microfarad. 
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and W, is j^ or watts for unit audibility. The total resistance, R, of the table 


is the resistance of the B circuit plus the resistance due to coupling the C circuit 
with the silicon detector attached. This sum amounts to 1-7 of the resistance of 
the B circuit alone. 


TABLE II. 
À | Lc Wo 
metres. m.h. 10- watts. 
3,000 12 I'09 
6,000 12 1:72 
6,000 | 36 1:55 


10,000 | 30 1:51 
— | 1:45 average 


In Table II. the mean values of the power required for unit audibility for 
the given wave-lengths are given. 

Since the watts are proportional to audibility squared, and audibility is by 
far the least accurate of the observed quantities, the accuracy of the value of watts 
for unit audibility is not very high. If we assume the error in the mean value of 
the audibilities to be 20 per cent., which is certainly great enough under the actual 
experimental conditions, the error in watts for unit audibility would be 40 per cent. 
We can then consider the probable minimum value of this quantity for our tele- 
phones and observers roughly as 1 ХІ0 15 watts, and the maximum value 2 Хто 19 
watts. The value found by the comparison of the oscillating and non-oscillating 
audions, І"2Х 10^ 15 watts, lies within these limits. The E.M.F. produced on the 
antenna by the incoming waves and the received antenna current, which are from 
the theoretical standpoint the most important quantities derived from the obser- 
vations in long distance work, have the same error as the eudibility readings. 


* * * * * * 


ELIMINATION OF ATMOSPIIERICS. 


We read in The Wireless Age that in collaboration H. D. Arnold and H. W. 
Nichols have evolved a method whereby a transient atmospheric discharge may 
be eliminated when the receiving apparatus is adjusted to an undamped or sus- 
tained oscillation transmitter. 

The proposed method of obtaining selectivity by the use of a number of reso- 
nant circuits in series between the antenna and oscillation detector, while thoroughly 
efficient gives rise, on account of the number of coupling coils in use, to considerable 
energy losses. Beyond this a static discharge striking the antenna system pro- 
duces a loud response in the receiver even though the circuits are sharply resonant. 

The fundamental principle of the apparatus is as follows : Under the impressed 
electromotive force of an impulsive disturbance the initial rush of current in a 
receiving circuit 1$ inversely proportional to its inductance ; but the final current 
during the flow of sustained oscillations is dependent solely upon the resistance 
of the circuit. Following out this principle, if two parallel circuits have impressed 
upon them an electric impulse, the initial rush of current in each will be inversely 
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proportional to the inductance, and if the inductances are made equal they may be 
connected in a circuit to annul each other's effects. This will be the case even 
though the resistance and capacity in the two parallel circuits are widely different. 

If, however, the impressed electromotive force on the two parallel circuits 
has a sustained oscillatory character, the current which will finally be built up 
will depend upon all the constants of the circuit, and in the case of a tuned circuit 
it will depend upon the resistance being inversely proportional thereto. If the 
one circuit is tuned to the frequency of the received electromotive force and has 
a low resistance, while the other circuit has equal inductance but a higher resistance, 
the current flow in the first will be much larger than in the second. Іп order to 
obtain discrimination between impulsive electromotive forces and sustained oscil- 
lations, it is therefore necessary to give one circuit a large damping constant. This 
is most easily accomplished by increasing the resistance or decreasing the inductance. 
By using a third circuit inductively connected to both of the primary circuits, the 
effect of an impulsive current may be neutralised, but the effect of the sustained 
oscillations will be transferred to the detector circuit. 

Like all devices of this kind where discrimination between the two incoming 
signals is obtained, there will be loss of energy which can be compensated for by 
amplifying the desired signal through a number of three-electrode vacuum valves 
or thermionic amplifiers connected in cascade. | 

One method of applying this principle is shown in Fig. 2, where it will be noted 


that two branch circuits, 11 and 12, 13 and 14, are connected in parallel between 
the antenna and the earth. In the right-hand branch the resistance, 14, 15 large 
in order that the damping constant, R/L, of that branch shall be large compared to 
that of the left-hand branch. Coils тї and 13 are inductively coupled to coils 15 
and 16, which are connected in series, and the final terminals to the grid and filament 
of a vacuum valve. Аз is usual in circuits of this kind a source of electromotive 
force, 22, is connected in series with the grid to maintain a strongly negative potential 
with respect to the heated filament. It will further be noted that a number of valves 
are connected in cascade, transformers being employed in the local circuit of the 
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one circuit to the next one, and so on throughout the series. These circuits may 
be tuned or untuned at the discretion of the experimenter. 

The action of the apparatus іп Fig. т is as follows : If sustained waves of desired 
frequency are impressed upon the antenna of the receiving station, the current 
іп the tuned branch ІІ and 12 is large, while that іп the branch 13 and 14 is very 
small Energy is therefore transferred to the circuit 15, 17 and 16 and from there 
on to the oscillation detector, but if static or impulsive disturbances are impressed 
upon the antenna the current in the two branches will neutralise each other's 
effects in circuits 15, 17 and 16. 

In practice, inductances тт and 13 are made approximately equal in order 
that the currents will be equal, but this is by no means necessary, for any dif- 
- ference in the inductance of тт and 13 сап be compensated for by changing the 
coupling or inductive relation between ІІ and 15, or 13 and 16. 


A New Wireless Training Centre 


THERE are few 
| . facts at the moment 
| тоте eloquent of the 
progress in wireless 

| than the insistence of 
the appeal to young 
men to come and be 
trained, and the in- 
creased facilities now 
offered to them to do 
so. The article on 
page 541 contains an 
account of the “ Call 
to the Wireless Men 
of America," and that 
on pages 567-8 details 
a Marcon scheme, 
whereby students in 
provincial centres 
may be trained with- 
out quitting their own 
homes ог domiciles 
for the purpose. Full 
details of the arrange- 
ments will be found set 
forth on pages 567-8. 
ух We feel sure that 
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THE CENTRAL TECHNICAL SCHOOL, BIRMINGHAM, WHERE — the urgency of the 
THE MARCONI COMPANY ARE OFFERING FREE TRAINING. appeal there made. 


Hints on the Manipulation of Magnetic Detector 


THE magnetic detector, although less sensitive than some other forms of 
detector, possesses nevertheless 2 number of advantages which are of great practical 
value. Prominent among these is the fact that once properly adjusted it wi!l remain 
in that state indefinitely. The following are the correct adjustments :— 


Magnets.—After loosening the securing clamp, remove both magnets, and 
taking the left, replace it so that its right-hand pole just fits into the middle of the 
secondary bobbin, the whole magnet being at an angle of 60° from the perpendicular 
to the left. Then taking the other magnet place it almost at right angles to the 
first magnet, but with its left pole some little way above the right poie of the first 
magnet. When this has been done and the clamp tightened, the instrument should 
be te:ted with the buzzer, a slight alteration being made when necessary to gain 
the maximum sensitiveness. 

The question as to whether like or unlike poles should be together must be 
decided by the operator himself. With like poles a slight breathing sound is heard 
in the telephones, while when unlike poles are together this breathing can be removed, 
although the sensitiveness is slightly less. Some men prefer a slight breathing 
with greater sensitiveness, others prefer to annul all breathing at the sacrifice of 
some sensitiveness, believing that very weak signals may be lost in this breathing 
sound. Оп this point there is some difference of opinion. 

Tension of Iron Band.—The tension of the iron band must be so adjusted that 
it will move freely round the pulleys without, on the one hand, slipping, or on the 
other, impeding the movement of the pulleys. 

Faults and Replacements.—I{ it is suspected that the primary or secondary 
windings are faulty they should be disconnected from the tuner and telephones, 
and tested with a cell and galvanometer. To replace a broken primary it will be 
necessary to disconnect the two ends of the iron band. These ends which are looped 
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are bound together with a strand of soft iron wire which will have to be cut. The 
band must not be cut at any other point, or it will be found impossible to make a satis- 
factory joint on reconnecting. 

With the band removed, the faulty primary can be pulled from its place in the 
centre of the secondary. When fitting the new primary it will probably be found 
necessary to unfasten the cotton which secures the wire to the tube at one end in 
order to make it small enough to pass through the secondary. The new tube must 
be inserted in the secondary very carefully to avoid injury to the very fine wire 
of which the primary is made. The bell mouth end of the primary must be at the 
end at which the band enters. | 

The primary winding as sent out from the works will usually be found slightly 
longer than necessary. When in place it should be shortened by removing a few 
turns until its length is exactly the same as that of the primary previously fitted. 
In order to prevent further unwinding the loose end should be secured in place with 
a touch of paraffin wax or by tying with cotton. 

Once the primary winding is in place it will be necessary to secure the two ends 
to the outer terminals of the detector by а soldered connection. This can be effected 
by removing the insulation from the ends of the wires and pressing them into the 
solder by means of a heated soldering bolt. This operation requires some little 
dexterity and should be carefully carried out. The secondary winding can easily 
be removed, by unscrewing, after the band has been removed, and its two ends can 
be secured to the two centre terminals of the detector in the same way as described 
for the primary. Take great care in removing a good primary from a faulty 
secondary or the former will be injured and rendered useless. 

When replacing an iron band or fitting a new one, the ends must be fastened 
together with a strand of soft iron wire, a close and careful joint being mad::, otherwise 
it will be too big to pass through the tube of the primary. А new band should be 
well rubbed with vaseline before being fitted so as to make it thoroughly pliable. 

Cleaning the Clockwork.—-When it is necessary to clean the clockwork proceed 
as follows: After removing the lid of the detector unscrew the winding handle by 
turning it to the left, and pull out the starting and stopping knob, having set it to 
the "stop ” position. Next loosen the iron band bv means of the screw at the left 
end and after loosening the small screw which will be found underneath it, lift ой 
the right-hand disc. Next remove the screws which secure the bottom of the box 
and slide the box slightly to the right. The top can then be lifted off, leaving the 
clockwork exposed on the base. Use only watchmakers’ oil for lubricating. 

Replacing a Broken Spring.—-Should it be necessary to replace a broken spring, 
the brass top plate of the clockwork must be removed, and the spring with its fitting 
lifted out bodilv. New springs are supplied coniplete with fittings and only need 
to be dropped into place. In some cases the toothed wheel, which fits on che tiny 
spindle above the top plate, is supplied with the new spring, and where this is the 
case this wheel must, of course, be removed before the new spring is fitted into the 
frame. In replacing the top plate care should be taken to see that each of the pivots 
fits into its correct bearings. As soon as the new spring is іп place, and the top 
plate screwed down, the piece of wire surrounding the barrel should be cut, thus 
releasing the spring for working. 
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боте trouble is occasionally found with the bearing in which the fan spindle 
works. This is held in a fitting which screws to the base plate. Should this fitting 
be loose the clockwork will not тип satisfactorily. 

If the spring breaks and no spare 15 available, a fairly satisfactory service can 
be carried on by turning the wheel by hand until arrival in port. 


The Logbook 


Operator D. M. Harris was killed at his post on board Н.М. Trawler “ Floandi," 
during a fight зп the Gulf of Otranto. His “ wireless" logbook has been recovered, 
and a line running down one of 115 pages shows how his pencil slipped at the moment 
death overtook him. A valued contributor sends us this poem, inspired by the subiect. 


Straitly ye kept watch and ward, 
Knowing ye had ears to hear 
Signals from the Outer Guard, 
Or the drifter sinking near. 
Tremorlessly sent ye news 
Of what deadly work in hand, 
Of what scathe to other crews, 
Or what devilry by land. 
All that ye did 1s written fair, written there, 
In the log. 


Heeding not the moment’s stress, 
Or private griefs that pressed thee sore, 
Ye did the duty, and no less 
For that the deck the shrapnel tore. 
Pawn in moves so often lost, 
Yet ye knew the stake in play, 
Knew the hazard and the cost— 
And took up th’ appointed way. 
And that ye did is written fair, written there, 
In the log. 


Oh, stricken in that last dread flame, 
Do ye dream what scroll ye hold, 
Know ye that it 13 of gold, 

And that Honour is its name ? 

* * ж 

For this service nobly done, 

Beyond wage, beyond all wage, 

By the death ye died alone, 

By the last mark on the page, 
This that ye did 1s written fair, written there, 
In the log. 


Lifting the Veil 
The Ever-growing Field for Wireless, in War and Peace 


Most persons in this troubled world of ours are now fully alive to the meaning 
and effect of censorship in relation to news ; but it is permissible to wonder how 
many have grasped the fact that, save for some isolated instances only remotely 
associated with the great drama now being unfolded before us, scientific and technical 
knowledge, generally speaking, is three years behind the times. Assuredly a few, 
if not many, of the discoveries made under the reigning condition of intensive re- 
search have resulted in developments transcending in practical value many of the 
most striking inventions of pre-war times. Some of these, of course, have so far 
merely military or destructive applications ; others may prove equally useful hand- 
maids of peaceful progress. This is most certainly the case with regard to the sister- 
science of aviation. More progress has been made during three years of war than 
fifty years of peace would have been likely to produce. And the effects of this war 
progress will be definitely advantageous under peace conditions. Press censorship 
most wisely absolutely estops all revelation of detail with regard to aircraft and 
wireless progress alike. But there can, we hope, be no objection to the general state- 
ment that many fruits have ripened in the hothouse of war which will be found 
really '' rare and refreshing ” to industry and commerce when they can be brought 
out into the open-air country of peace. 

These thoughts, and, incidentally, others bearing testimony to the effectiveness 
of the censorship on technical progress in the belligerent countries, cannot fail to 
arise in the minds of those who read on another page of this issue Senatore Marconi's 
advice to amateur wireless experimenters in the United States. Senatore Marconi 
is known in this country to have a keen aversion to publicity, and it may be taken 
for granted that nothing but his knowledge of the extent to which wireless is being 
used in the field, and the machinery which the United States possesses—through her 
thousands of skilled amateurs—for meeting the ever-increasing demands for wireless 
operators, has prompted him to lift the veil, ever so lightly, upon what “ wireless ” 
is doing in the cause of the forces of liberty and freedom. 

In a matter so technical in character, it is perhaps a good thing that the war- 


story of wireless has so far not been widely dealt with by our popular writers, though, 


if we are not mistaken, there is sufficient romantic material, quite apart from scientific 
data, to cause surprise and wonderment. We venture to suggest in all modesty 
that so far “ Perikon,” the abie writer of trench stories in this magazine, has succeeded 
in giving us the broadest hints upon the part of “ wireless " in the field, but even 
he has not made such surprising and definite statements as Mr. Marconi when he 
announces that: “ with the exception of the first two or three months of the war, 
wireless has furnished the sole means of communication in the first line of trenches," 
and elsewhere that “ the entire heavy artillery control is conducted by wireless.” 
These facts now being revealed, we are perhaps provided with a clue regarding 
the enemy aviators' marked anxiety to bring down our observation machines, and 
the importance publicly indicated by the German High Command to any success in 
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this direction. On the other hand, this same news may explain to a degree the 
extraordinary proficiency which we have attained in the hitherto neglected field of 
mobile heavy ordnance. 

Mr. Marconi's statements, we repeat, were made with a view to impressing 
upon the numerous wireless enthusiasts in the United States the very real value which 
they now possess for their country and its Allies. This message applies with equal 
force here, though, perhaps, with a reasonable appreciation of the sea-faring instincts 
of the British race, we would apply it for the moment to an appeal for men for service 
at sea. There is a big demand by the British wireless service at this moment for 
young men with a keen sense of duty and an interest in things electrical, and although 
the official attitude here in the past towards amateur wireless operators neglected 
the possibility of an emergency like the present, we feel confident that the response 
will prove adequate for the needs of the moment. Incidentally, the present experience 
may stimulate the authorities to consider the wisdom of giving amateur wireless 
greater encouragement in the future. The demand, which, as time goes on, becomes 
ever more and more insistent, has found forcible exemplification in the Marconi 
scheme set out in detail on pages 567-8. We have made a number of references to 
this scheme in other parts of the present issue. The illustration at the foot of 
this page is one of five views of important British Provincial centres іп which 
fresh facilities for Wireless Training are being offered under the new Marconi 
scheme above referred to, 
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ARGENTINA WITHDRAWS PERMIT FOR GERMAN WIRELESS “ EXPERIMENTS.” 


MAKING all possible allowances for the German willingness to submit to military 
dictatorship, and a readiness to accept all that is told them regarding their virtuous 
characteristics and the righteousness of their cause, it is difficult to believe that a 
national mentality can be so hopelessly paralysed as to be incapable of appreciating 
the fact that something must be amiss when one country after another, some of them 
openly friendly to the Central Empires before the war, takes up arms against them. 
The history of the present year has been freely punctuated by declarations of war 
against, or severance of diplomatic relations with, Germany and her unhappy satel- 
lites. The several South American Republics, which certainly might have been 
regarded as politically uninterested in the terrible world upheaval, have one after 
another refused to tolerate the affronts so barefacedly offered them by an absolutely 
unscrupulous diplomacy. 

The Argentine, which has never hindered German commerce in the past, and 
even recently gave the Germans permission to make “ experiments ” in connection 
with the reception of wireless communications from Nauen, has now withdrawn the 
permit, having undoubtedly discovered through first-hand experience of German 
official slimness that these “ experiments " might prove something more than the 
ingenuous occupation of guileless physicists. We all know that the rapid develop- 
ment of long-distance wireless communication has created problems which can only 
be solved in a world-wide laboratory, but it is difficult to believe the efficiency of 
Nauen could not have been equally well determined by investigations at other 
South American stations already in existence. А report from the Argentine received 
but a fortnight before the news of the withdrawal of the permit stated that the 
station in the vicinity of Plomar, which was being erected through the intermediary 
of the Siemens-Schuckert Conipany, was making rapid progress. Intended for the 
reception of messages only, it was being erected under the strict supervision of an 
Argentine Government official. The aerials were to be supported on sixteen masts 
each 100 feet high, placed at intervals of about 790 feet, That the Argentine was 
wise in its determination to eliminate all possibility of a further exhibition of the 
standard Teutonic roguery becomes more apparent each day. The Buenos Aires 
authorities, we venture to suggest, will have no reason for regretting their 
decision. 
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In Berlin, of course, the attitude of the Argentine Government will not be 
understood. 
* ж ж ж ж * 


NAVAL OPERATIONS ОМ THE TIGRIS. 


As a happy contrast to the Mesopotamian Commissioners’ depressing report, 
upon which we commented as recently as August last, there has since appeared the 
official despatch covering the naval operations which materially assisted General 
Sir Francis Maude in his recapture of Bagdad in the early spring. This report, 
although silent upon the work conducted as it were “ behind the scenes ” during 
the twelve months which elapsed between the ghastly episodes of February and 
March 1016 and the triumphal progress during the same months of the present year, 
unquestionably affords another instance of British ingenuity, adaptability, and per- 
sistence of effort when faced with adverse circumstances. 

There must be many officers and men on the great battleships in the North 
Sea who would gladly have exchanged the tedious business of waiting for the German 
High Seas Fleet for the rollicking but highly dangerous enterprise which good 
fortune entrusted to Captain Wilfrid Nunn, C.M.G., an officer who, although, from 
a strictly naval viewpoint, of “ less standing ” than is usual for the command in so 
important a task, showed himself, as his Admiral has since reported, “ not only to 
“have been worthy of his responsible position, but to have carried out his duties with 
“ a zeal and dash worthy of the best traditions, and to have displayed remarkable 
“capacity for command." Captain Nunn deals yet another blow to the theory 
of chronic pessimists that the present generation lacks the “ Nelson Touch." 
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Wherever the British Navy strips for action, even though it may be on the dust- 
swept and mine-sown stream in a hostile eastern country, wireless has its part. The 
new school of officer would as soon think of lifting anchor without his wireless tele- 
graph gear as he would with empty magazines. Exactly how far the success of this 
spring's Tigris operations was due to the absolute co-ordination of effort secured by 
wireless intercommunication between the military commander and the shallow-draught 
fleet, which played such havoc amongst the retreating Turks, can only be con- 
jectured, but we are assisted to a degree in our estimate by that Appendix to the 
Report which opens: “ The King has been graciously pleased . . ." and continues 

. . . “То receive the Distinguished Service Medal." Неге follow three names of 
warrant officers who, it may be taken for granted, are highly familiar with “ wireless ” 
as employed in His Majesty's Navy—Leading Telegraphist Sydney Boulter, O.N., 
J.15349 (Chatham) ; Leading Telegraphist Martin L. Elliott, O.N., J.29215 (Devon- 
port), and Telegraphist Herbert W. Prior, O.N., J.32080 (Chatham). 

The serious business for these heroes appears to have commenced when, on 
February 26th, to use Captain Nunn's own words, “І received a message by 
“© wireless telegraph from General Sir Е. S. Maude during the forenoon to push on 
“and inflict as much damage as possible." With this signal, Н.М. Ships Tarantuia, 
Mantis, Moth, Gadfly and Butterfly, vessels whose life history it is suggested form a 
romantic story, made full speed ahead, only to encounter as their first target for 
damage, another of their family, H.M.S. Firefly, the gunboat abandoned by the 
British in December, 1915. The Firefly had a four-inch gun which it is naively 
reported made some *' good shooting " and even when finally silenced this ship 
caused some anxiety by developing a fire which threatened the magazine. 

Supporting the Firefly was a large body of the enemy which found employment 
in directing a fire on the river fleet from three directions, but this game apparently 
lost all interest for the landsmen when the gunboats developed the idea of firing 
six-inch shells amongst them at a range of 400-500 yards. 

There is not much cover for a gunboat worming its way through the 
desert plains traversed by the Tigris, and so it came about that at times Captain 
Nunn's fleet were under severe cross fire. The Moth lost about 50 per cent. of her 
complement, but her boiler tubes bore a charmed existence. Upon the Moth return- 
ing to Basra for “ redecoration " the Waterfly joined in the chase. 

Strong deserted positions were passed at Ctesiphon, where some of the most 
striking ruins in the world mark the site of the ancient Parthian capital, but the 
boats again came under heavy fire at the junction of the Diala with the Tigris, eight 
miles below Bagdad. Here some excitement was caused by the grounding of one 
of two motor lighters full of troops which had been sent under cover of darkness 
to land them on the left bank above the Diala. Н.М. Tarantula, however, freed the 
lighter before daybreak. 

Here no further details of fightng are given. The Bagdad railway was seized 
early on March тїїһ and the gunboat flotilla, with mine sweepers ahead and the 
battered Firefly, once more jauntily flying the White Ensign, steamed majestically 
to the citadel of Bagdad in the afternoon of Sunday, March Irth. In company 
with this hardy little fleet of warriors was Paddle Steamer №. 53, having on board 
Sir F. S. Maude and his staff. 
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Once during the operations, which we have just briefly outlined, the guns of 
this river fleet were unable to give aid owing to the inability to distinguish objects 
through a dense sandstorm. It requires no great demand upon the imagination to 
anticipate that on an occasion such as this when all visual methods of signalling are 
temporarily out of action some very useful work may have been accomplished by 
wireless telegraphy. 


Motor ROADS THROUGH CENTRAL AFRICA. 


A second report, published within a week of that just reviewed, has an entirely 
different setting. This time the scene is laid—not on a sand-skirted waterway, 
but in the heart of Africa in dense tropical country 600 miles from the nearest railway 
and at altitudes varying from 1,500 to 8,000 feet. We learn,in fact, something of a 
year’s work undertaken by the Nyasaland-Rhodesia Force, under Brigadier-General 
Northey, in the difficult task of keeping the harassed Germans in German East 
Africa from breaking south into the British territory between the Great Lakes. There 
are no deails of heavy fighting or slaughter such as Captain Nunn suggested by the 
use of 6-inch guns at almost point-blank range, although over 600 known casualties 
were inflicted on the enemy in two autumn months of 1016, but there appear instead 
some very striking references to engineering and transport achievements, conducted 
under all the difficulties which face frail man in remote tropical regions. 

To meet, amongst other things, the disquieting fact that each of the thousands 
of native carriers was eating about the equivalent in weight of his own load during 
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each three weeks, the South African Engineers, under Major Colin Clark, decided 
to throw 450 miles of motor roads across the heavily undulating country. Between 
. Mwaya, at the northern end of Lake Nyasa and the Poroto Hills, north of New 
Langenburg, the road level remained at all times between the above-mentioned 
altitudes. This most difficult task was accomplished in six months. With the 
arrival of light motor lornes the provisioning problem was simplified and the 
necessary mobility secured, and within the next two months Brigadier-General 
Northey's force was able to occupy 20,000 miles of “ very rich and fertile country 
' between the New Langenburg and Bismarckburg districts." А further development 
of the operations which followed during the late autumn of last year and last winter 
resulted in a reduction of the enemy's detachments to about one-third their previous 
strength and in the capture of various light and heavy guns. 

The particular interest for '' wireless " men appears towards the end of the 
report, when Brigadier-General Northey states that “ Communication between 
“ different columns operating far apart, with the Central Railway, via Iringa, and 
“ with the bases in Nyasaland and Rhodesia, has been kept up only by the most con- 
“stant hard work on the part of the Signal units (telegraph, wireless and visual), and 
“ by the indefatigable energy of despatch riders." The signallers and telegraphists, 
five in number, actually mentioned in the despatch belonged to the South African 
Infantry and the South African Rifles. 
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А Call to the Wireless Men of 


America 
By GUGLIELMO MARCONI 


EDITORIAL NOTE.—Senatore Marconi’s reluctance to write anything for 
publication 15 fairly notorious. The article which follows is based оп an exclusive 
interview which was given to the editor of our contemporary, " The Wireless Age," т 
connection with his work as Acting President of the National Amateur Wireless Associa- 
fron, and is published as Senatore Marconi's official statement to the loval wireless experi- 
menters of the United Slates. | 


THE most striking features of my observations since I һауе been on this official 
visit to the United States is the surprising ignorance of your wireless men concerning 
the conditions in the fighting zone abroad. И has required a readjustment of view- 
point for me to appreciate the fact that so much of the scientific development of 
the wireless art has been kept secret for military reasons; naturally the United 
States cannot know of things which to us have seemingly become elementary. 

For example, it appears that American wireless men still look upon a portable 
set as a novelty, whereas оп the Western front, and particularly in the trenches, 
portable sets of all types have become indispensable. They vary in appearance 
from carefully designed equipments in neat containers to a key, coil and crudely 
manufactured accessories, strapped to a board. There has been no attempt at 
standardisation—-we have not had time. 

A second impression, very general among Americans, is that wireless has not 
been a great factor in the war. In various quarters I have heard it said that you 
understood wircless was tried in the early months of the fighting and, being found 
impractical, was virtually abandoned so far as the army is concerned. Nothing 
could be further from the truth. To illustrate its great importance in modem 
warfare, I have only to say that with the exception of the first two or three months 
of the war, wireless has furnished the sole means of communication in the first line 
of trenches. 

No longer are wired telephones and telegraphs used in the trenches bordering 
No Man’s Land. We found it impossible to maintain these lines with the constant 
shelling by high explosives. When you go into a first-line trench to-day, you will 
find very little eise occupying it but the wireless men. These trenches are not 
filled up with infantry at all times, as the popular conception has it. Unless an 
engagement is in progress, there will be found only a handful of fighting men with 
machine guns, distributed in small detachments about every 400 yards, and supported 
by the ever-present wireless man with his portable set. Through the continued and 
heavy shelling it is not possible to maintain many troops in these trenches, so until 
an advance of enemy infantry is observed, the wireless man and a few infantrymen to 
protect him are in sole possession. With the first observation of an infantry attack, 
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the wireless man gets in action and sends back his call for troops from the supporting 
trenches. They pour in then through a traverse and the hand-to-hand engagement 
begins. 

It can be readily seen from this 
that the Allies faced some serious 
problems in supplying the right sort 
of men for this duty, and, in fact, in 
supplying the armies with sufficient 
wireless men for their needs. We 
were far better equipped, however, 
than the Americans, because of the 
fact that the European nations had 
large standing armies with men well 
trained for their soldierly duties. It 
was simpler for us to take soldiers 
and train them as operators, and 
this we did. We had very little 
choice in the matter, however, be- 
cause we had no great body of ama- 
teurs to call upon as you have in this 
country. Your war problem, so far 
as wireless is concerned, is obviously 
directly opposite to ours—by our, 1 
mean all the Allied European nations. 
It appears to me the most logical апа. 
3 Edo the only practical thing to do here, 
A RECENT PORTRAIT OF since you have no great standing 
SENATORE MARCONI. army, is to train уош wireless opera- 

tors as soldiers, which is a relatively 
short process when compared with the necessity which we faced of training soldiers 
technically. I do not know but that vou are better off than we were for this 
reason. It is certain anyhow that the United States can be a material factor in the 
war by sending us at the earliest possible date all its available wireless men. 

What I have said may convey the inipression that there is no such person as 
a wire operator at the front. On the contrary, there are a great many, as many I 
should say as there are wireless operators, but certainly not more. Their duties 
are a little different. They maintain the very important telephone and telegraph 
communications between the supporting trenches and the field bases and keep in 
operation a network of connecting lines directly back of the fighting zone. There 
is a constant need for signalmen, and the American development of amateur experi- 
menting having been so extensive, I look to the wireless men to make a great record 
in this war | 

The trained signalmen of the United States Army are a fine, efficient lot, and 
they will do very effective service for us in France, but their numbers are so few 
they will have to be considerably augmented to occupy the space we provide in our 
tactical organisations, Furthermore, as with us before the war the United States 
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Army has done its field work on a manoeuvre basis. They will have much to learn 
and something to unlearn, just as we did. But used as a leaven for the host of 
civilian signalmen which can be quickly gathered together, they will be very valuable, 

So pressing has been the need for operators, we have taught some of our men 
transmitting only, and assigned them to duties where a knowledge of receiving is 
not essential. It is, of course, obvious, however, that a man who can both send and 
receive is far better equipped for duties where the lives of thousands of human being 
are involved. 

Now, in the consideration of wireless as applied to air service, I have a subject 
which caused me greater surprise than anything I have learned here as to American 
misconception of what has been done. The general supposition seems to have 
been that spotting of artillery fire has been accomplished through the use of various 
forms of visual signalling, such as flags and smoke bombs dropped from a ‘plane. 
The truth of the matter is that our entire heavy artillery fire control is conducted 
by wireless from aircraft. At the very outset of the war, we had neither equipment, 
experience nor personnel to accomplish this, so it was our custom to send up an 
observer with the airplane pilot who carefully drew a picture of the enemy battery 
eniplacements, flew back to his own lines and dropped these drawings. This is no 
longer done. The observer now notes the results of his artillery fire and sends back 
by wireless such messages as ''too short," “ three to right," “ two to left," and 
50 On. 

The reconnaissance machines аге protected by fighting ‘planes which fly in 
squadrons over enemy lines, attackingevery enemy machine they encounter, and thus 
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allowing the observers to complete their work undisturbed. It is such an ordinary 
sight to see these airplanes at all hours of the day that their presence means 
nothing special to us. They 
are merely part of the great 
fighting machine, which we 
have builded up. Their obser- 
vations continue all day long 
and are of incalculable value. 
Many of the airplanes now in 
use show amazing development 
in power, speed and carrying 
capacity. We have quite a 
number of ’planes which carry 
as many as six or eight men 
armed with machine guns. 

The wireless operator who 
makes the observations for fire 
controlis provided with a map 
of the terrain blocked off into 
small squares. As he spots the 
fall of the shells, he sends back 
by wireless the number of the 
square and records a hit or 
gives directions for greater 
accuracy. While he is spotting 


AN AMERICAN WIRELESS he is continually subjected to 


. puffs of smoke break around 
the reconnaissance ‘planes all day long, but it is surprisingly seldom that they 
are hit. | 

I do not know that 1 can say anything further than the generalities with which 
I have just dealt, because our technical development is a very сатейШу guarded 
secret. Quite amazing things have been done in the navy, as well as in the army, 
but I am not at liberty to disclose any of the details. І do wish to say this, however, 
American wireless men are exceptionally well qualified to take an active part in 
important signalling work. Much valuable material will be found in the amateur 
ranks, as these young men are accustomed to transmission on short wave-lengths. 
А great deal of our communication is carried on with low power and wave-lengths 
in the neighbourhood of 200 metres—the exact type of communication to which 
they are most accustomed. 

We have not had a reserve of amateurs like the United States. So the training 
of our soldiers for communication had to be rapid and continuous. 

The demand for wireless operators is best illustrated by saying that at least 
half of the signalmen are wireless operators. Тһе communication service is about 
equally divided between wire and wireless. 

America is fortunate in having perfected its organisation of the amateur field. 
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The National Amateur Wireless Association, which has had my hearty support 
since its inception, has done valuable work in co-ordination and standardisation of 
instructional methods. The younger men in the experimental field have a very 
definite place in the war scheme. The military laws of the Allied nations did not 
permit using boys under eighteen, but I can see no reason why a boy of sixteen, 
who has the necessary qualifications, cannot be used ; in fact, I think this will be 
done, if it is not already being done. Ability to communicate at a speed of twenty 
words per minute is adequate, for it is seldom that we have to use a greater speed than 
this, but while operation of this kind can be taught in a comparatively short time to 
any intelligent person, the amateur has a tremendous advantage in possessing the 
fundamental knowledge of wireless, which requires extended study. Extremely 
valuable also is his knowledge of all kinds, sizes and types of low-power equipment. 

My word to the amateurs of America is: Begin at once some form of military 
training. Begin with essentials, and later take up the study of map-reading and 
observation. It wil] help wonderfully in increasing war-time efficiency and will be 
invaluable to those subject to draft. 

I am not given to inspirational utterances as a rule, but I have been impressed 
and pleased with what I have learned of the work the amateurs are doing in the 
Junior American Guard. I had hoped to see them in an exhibition, but my engage- 
ments prevented this. 

Perhaps it will not be long, however, before I will see many of them—over there. 


Epitor’s NorE.—T his message to wireless men was given just before Mr. Marconi 
left America. His safe arrival in Parts on August 6th has since been announced. 


Women and War-time Wireless 


THAT women are likely to play a still wider part in wireless as applied to warfare 
is once more indicated by the fact that the Women's Division of the National 
Amateur Wireless Association of New York, which, under the directorship of Mrs. 
Herbert Sumner Owen, already comprises five Divisions of twenty-five members 
each, has instituted a preparatory course specially designed to prepare efficient 
operators for service at stations conducting Government or Commercial radio 
traffic. Colonel C. McK. Saltzman, chief signal officer of the United States Army, 
in a letter of congratulation to Mrs. Owen, states “ The womanhood of America 
must be relied on to assist in bringing this war to a successful termination." 

That England can provide these patriotic American women with encourage- 
ment is provided by the record of Mrs. Gateshill, of Newcastle-on-Tyne, who, as 
mentioned in our May issue, has gained a first-class Postmaster-General's Certificate 
for knowledge of three different systems. Mrs. Gateshill, of course, is but one of 
many English women with a practical knowledge of wireless. Ме would remind 
readers, moreover, of an incident at sea, recorded in our October issue, page 475. 
On an occasion when one of two operators carried by a Swedish steamer was too 
ill to attend to his duty, a lady wireless operator happened to be on board and 
stepped into the breach. 


Maritime Wireless 


- 


Оп, ON TROUBLED WATERS. 
TRUE STORIES OF U-BoAT ENGAGEMENTS. 


IN the middle of September the British Admiralty placed at the disposal of 
the Press the first of a series of records of apparently successful engagements by 
aircraft, naval and merchant ships, and even British submarines, with German 
U-boats. In most instances the naval authorities left it to the imagination of the 
reader as to what was the actual outcome of each respective incident. 

Wireless played “а walking-on part," in the very first narrative, for there, 
instead of figuring in its usual róle on the side of the hero, it merely served, through 
the intermediary of an aerial, to retain for the attacking ship a portion of its star- 
board lifeboat which was blown into the air by the explosion of the torpedo. Whether 
the operator was able to conduct business as usual with this addition to his “ capacity" 
is not told, for the narrative at this point turns to the gunnery side of the encounter. 

There are two episodes toward the end of the story, which make no unfair 
claims upon the imagination: “ Тһе U-boat wallowed along for a space, stern 
almost submerged with oil squirting from its side, and the crew came on deck and 
waved their hands." “А loud explosion took place forward, and, falling over оп 
its side, the enemy sank, the last thing seen being the sharp bow, end up, slowly 
disappearing beneath the water. Two survivors were picked up. Our ship made 
harbour.” 

Another tabloid incident naively concludes with the following statements : “ The 
oil, which was still rising after an interval of twelve hours, was of a heavy brown 
nature, with a smell of petrol" A splendid example of German camouflage, you 
may say ? Perhaps so, perhaps not. 
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AMERICA’S FIRST AERIAL HUNT FOR SUBMARINES. 


Details of America's first aerial hunt for enemy submarines have now been | 


published in the United States. 

It will be remembered that last March, shortly after Washington’s decision to 
defend right against might, two submarines were repoited by a Long Island light- 
house to be lying in toward the Sound. A fleet of civilian aviators immediately 
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arose from а Long Island aerodrome and defying a 40-mile gale, rain and fog com- 
menced a detailed reconnaissance of the coastal waters. Two aviators, Acosta 
and Briggs, were away from the aerodrome for three days searching inlets and 
piloting vessels. Two others, Captain Briggs and Lieutenant Wehrle, included in 
a most creditable piece of work a flight of 124 miles in a driving rainstorm. No 
enemy ships were found, and it turned out that the objects which had caused the 
alarm were not enemy craft but two new coastal patrols returning from a trial trip. 

This performance incidentally gives the lie to Germany’s repeated assertion 
that America had always been hostile to German interests and had only awaited 
a favourable opportunity for revealing her true sentiments. None of the machines 
engaged in this initial enterprise were equipped with “ wireless " gear, neither was 
there a receiving station in operation. Anyone who is acquainted with American 
thoroughness in even small things will require no further evidence of that country's 
honest desire to maintain neutrality. 

We imagine that conditions have been altered since the experience here recorded. 

ж ж ж ж ж ж 


How THE First ARMED AMERICAN SHIP SUCCUMBED ТО A U-Boat. 

How the first armed American ship to leave an American port was sunk by a 
submarine when nearing Europe is told by the wireless operator, Watson Sidney, 
in the September issue of the Wireless Age. 

The Aztec, of the Oriental Navigation Company, bound for a French port, 
left New York on March 18th. The eventful portion of the voyage commenced at 
6 a.m. on April rst, when the gunners sighted a submarine following the ship. The 
submarine commander, possibly mindful of the day and the fact that it was not 
yet noon, maintained a traditional attitude and disappeared. 

All went well until 9.30 p.m., when the wireless operator left his cabin to investi- 
gate a complaint that a light was visible through the porthole. Hailing the gunner, 
who was leaning over the rail intently searching for periscopes, he received as a 
reply a mysterious blow which hurled him 25 feet along the deck, tore away the leg 
of his trousers and inflicted a gash in the left leg 14 inches in length. 

Recovering and running back to the wireless cabin, Sidney found the gear 
completely wrecked and water up to his knees. The gunner had completely disap- 
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peared, and another man, who had been standing by, had been killed instantaneously. 
The first boat capsized through a block fouling and the ropes being slashed. 

On reporting himself to the Captain, Sidney was ordered into the third boat. 
The Aztec sank when this boat had got but 100 yards away, only seven minutes 
having elapsed since the torpedo struck the vessel. Five hours elapsed before the 
survivors—six out of thirty-six—were rescued by the French patrol boat Joan 4” Arc. 
The French officers with traditional courtesy provided the party with dry clothing 
and warm quarters. 

ж Ж ж ж % ж 
PORTABLE WIRELESS ІМ UNCHARTED SOUTH AMERICA. 

For some peculiar reason, possibly the joint result of ignorance and innate 
conservatism, several years passed between the development of reliable portable 
sets and the adoption of wireless by explorers as a means for keeping in touch with 
outlying parties and with civilisation generally. Now it would appear that this 
practice is already passing from the realm of novelty into that of regular procedure. 

Last year we were able to publish the experiences of the wireless operator 
attached to the Aurora during Sir Ernest Shackleton’s second adventure in the 
Antarctic, when it was shown that despite adverse conditions created by the war 
some very useful work was accomplished. Now there reaches us a brief account of 
the wireless experiences of an Amcrican scientific expedition conducted by Dr. 
Alexander Hamilton Rice and his wife in the wilds of Rio Negro and the North-west 
Amazon Basin in South America. Dr. Rice was accompanied by recognised American 
authorities on tropical medicine, geographical and geodetic surveying, and a wireless 
operator, Mr. W. H. Boyle. The latter gentleman’s activities were by no means 
limited to the interception of news from high-powered stations within range of 
audibility ; he was also engaged on the important work of testing the practicability 
of portable wireless in tropical regions. 
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The signals from the well-known American naval station at Arlington, we are 
told, were received sharp and clear when the yacht carrying the expedition was off 
Iquitos, roughly 2,100 miles up the Amazon and about 2,500 miles distant from 
the transmitting station. How far atmospherics made themselves prominent we 
are not told, but for some reason or another the reception of signals on the portable 
set was more successful on the south bank of the river Paduiri than on the north bank. 

The fact remains that Dr. Rice has returned full of enthusiasm regarding the 
employment of wireless on expeditions of this character. As he is confident that 
the experiments made will be of great value to similar explorers in the future, and 
as there are 50,000 miles of navigable waterway in the Amazon system, much of it : 
but little known, we look forward to the publication of the data provided by this 
very interesting trip. 

А glance at the wireless map of the world will show that the advantages and 
possibilities of wireless as a commercial means of intercourse over the wooded wilds 
and jungles of the great South American Continent is being fully grasped by those 
who are interested in the development of these wide expanses of latent wealth. 
With respect to the useful employment of portable sets in South American explora- 
tion and prospecting we are confident that Dr. Rice's enthusiasm is not misplaced, 
and we would even suggest that no expedition in these days is adequately equipped 
which does not include apparatus for wireless intercommunication. Тһе question of 
weight need no longer figure as a serious obstacle, for improvements in design, 
largely stimulated by the needs of warfare and simplified by the extraordinary 
developments in relation to the sensitiveness of the receiving instruments, make 
possible many things which were little dreamed of three years ago. 
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On the Wave-lengths of Antennae with 
Flywheel Coupling, and a Second 
Approximation for the Time Period of а 


Wavemeter 
By BALTH. VAN DER POL, Jun., Docts.Sc. (Utrecht) 


AMONGST those who have had some experience in sending or receiving with an 
antenna with the so-called flywheel coupling, it is generally known that under certain 
circumstances an antenna so coupled sends out, or receives, waves of more than one 
wave-length. The mathematical explanation of this phenomenon is usually given 
by considering the whole arrangement (antenna and 
flywheel coupling) as а pair of coupled quasi- 
stationary circuits, that is of circuits whose dimen- 
sions are small in comparison with the natural wave- 
lengths of the system. With this assumption the 
system can be treated as two coupled circuits in each 
of which the capacity, as well as the inductance, are 
wholly separated. 

In this way the possible wave-lengths have been 
calculated by Mr. G. Baillie, L.Sc., in his article in 
THE WIRELESS WORLD of September 1917, page 402. 
The principal result arrived at is embodied in his 
formula (8), and is equivalent to the well-known 
formula for the wave-lengths of a pair of coupled 
circuits, as, for instance, given in Professor Eccles’s 
Handbook of Wireless Telegraphy and Telephony, page 
301, where the matter is treated in the same way. 

Now, with the assumption that the self-inductance 

FIG. I. and capacity of the vertical part of the aerial are 

equally distributed over the length of it, the problem 

of finding the natural wave-lengths can be solved with the aid of elementary 

mathematics, and as the result of this solution yields some interesting peculiarities 

of the fundamental and higher harmonics of an antenna with flywheel coupling, 

peculiarities that are usually not considered in the leading text-books on wireless 
telegraphy. It may perhaps not be superfluous to give the solution here in full. 

Referring to Fig. 1, let C, be the capacity attached to the top of the antenna in 
the furm of more or less horizontally extending wires [inverted T, L, or umbrella 
aerial]. The vertical part of the aerial over which the equally distributed self- 
inductance and capacity per unit length is С and Г, is represented from x =o to x=}, 
where x is the ordinate measured along the vertical part. Inserted at the bottom 
of the antenna, we have the inductances L, and LZ, in series, with a condenser of 
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capacity С, shunted across the terminals of L4. The whole system is earthed at the 
bottom. 

If the current and voltage in the vertical part are called 2 and v in the directions 
as indicated in the figure, and the current through L, and С,, 1, and te respectively, 
and we assume the current through L, and L, quasi-stationary, we have the following 
equations : 


- di dv 
‚ЭШ de (1) 
= dv di қ ; : А ; ‚ : қ | 
^di ах 


with the conditions 


for x=0: IY f. di — , di, та 

'=-с./ tdt- Li 7, = La ‘dt Li 

and for x zi x Xo. . . . (2) 
v= et 144 


152077 1c th, 


in which equations the resistances have been omitted as being only of secondary 
influence on the current and voltage distributions. 
Now as particular solutions of (1) and (2) may be taken : 


i wt 
1=1 cos (~*~) . COS ші 
а 


ГА sin (^=-в) ; sin ші . . ° Ы (3) 


fo Іс cos ші 
1; — I, cos wf 


where а? = Ее square of the velocity of propagation. 
„=> (\=wave-length to be found) 
and В =а phase constant to be determined. 


Applying the second of the conditions (2) to (3) we find: 
wl _ I С 
{ап (ж-е V 3 ; А Я қ . (4) 


Calling : 
wl 2 nl ў 
x (===) 0 " A . (5) 
(where / is practically identical with the antenna height) and 
0 — B тж. . . А А А . қ ё (5а) 


calling further the total vertical inductance L =}L and the total vertical capacity 
С-іС. 
(4) may be written using (5) and (5а) 


an к=, о. 
Hn n 
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On the other hand, applying the first of the conditions (2) to (3), we have : 
Т. l, | 
Le sin dx c EA В = | | | | . (6) 
= —L;olI,—Li(wlcosg | 
and, further, according to the last of the conditions (2). 
I cos В=1+1, 


so that after eliminating Гс and 7, we get 


m B I L,0 
UK m E 
C L, 


tan а and tan В now being known, tan 6=tan («- В) can be calculated : 


| C,0 Г С L,0 
tan a--tan В E ux fo as j+ 
а б LLC ү ok *® K 
C eR S 


This transcendental equation has an infinite number of solutions 0, and therefore 
an infinite number of natural wave-lengths is theoretically. possible for an antenna 
with flywheel coupling. | 

This equation (7) is best solved graphically by drawing in the same plane one 
curve for which y=tan 8, and another for which y=the last member of (7). The 
ordinates of the points of intersection then give us the solutions 0, and at the same 


2 nl 


time, for 0= үн also the natural wave-lengths of the system antenna plus 


coupling. 

If a wave-length to be expected is long in comparison with the antenna height 
l, 9 will be a small quantity, and tan Ө may be identified with 0, so that with the 
assumption L, —o (7) becomes : 


с. = а i apes 
а маара 174 2 г\- Т, 
Ө 
апа аѕ оек 


this may also be written 
EC, Г.С — (C,(L+L,)+£,(C+C,) o? + 1=0 


and this equation is just the one which determines the frequencies of a pair of coupled 
quasi-stationary circuits, if only the capacity C of the vertical part of the aerial 
may be neglected in comparison with C,, the capacity attached to the bottom, or 
C,, the capacity attached to the top of the antenna.* 

If, on the other hand, we do not assume the condition that a wave-length is 
long in comparison with the antenna height, the general formula (7), though appli- 
cable to an actual antenna, is somewhat too complicated for a simple discussion. 

To simplify the problem, therefore, we assume that C, and L, both are zero, so 
that we have a plain rod-aerial with an inductance load L, at the bottom com- 


* Compare, ¢.g., Mr. Baillie’s form (5), loc. cit. 


1917] ON THE WAVE-LENGTHS OF ANTENNAE 553 


pletely shunted by a condenser С, The peculiarities 
we shall find in the simplified case are mutatis mutandis 
the same as in the more complicated general case. 

With these assumptions (7) becomes : 


tan 9— £ в: | (8) 
А C 
When j? nio, 
we have А=21 
апа | 9r = Es 
LG Ob 
But a = we 
LC | 


where в is the angular velocity of the 
complete system, so that 

2. I 

"I СЕЗ 
and we see that the fundamental wave- 
length of an unearthed vertical wire is 
not altered when a self-inductance . and 
shunted capacity are attached to the 
bottom so as to form a flywheel coupling, 
if only this attached system has the same 
natural time period as the unearthed 
antenna.* The current distribution is 
then as in Fig. 2. 

Putting in (7) С,=о and L,= о, 
we get the case of a simple-rod aerial 
with a capacity and inductance now 
in series at the bottom. Тһе natural 
wave-lengths are then given by 


140 | С 
L 6,0 
where L, and C, аге in series now. 


(ап 0— 


When here 6 -; we hive A —41. 


Further, we have again just as in the first case 
КЛИ В. 
Lem 


so that the fundamental wave-length of an earthed vertical wire is 
not altered when a self-inductance and capacity are inserted in series 
= 


* Under these conditions there also exists one natural wave-length longer than 
the one that would be obtained with the antenna directly earthed without any load 
FIG. 3. at the bottom. 
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at the bottom, if only 
this inserted $' system, 
when closed in itself, 
has the same natural 
time period ав the 
earthed antenna. The 
current distribution in 
this case is given by 
Fig. 3. 

An interesting 
analogy of these elec- 
trical phenomena exists in acoustics. In the experiment of Melde, a string is 
attached to a tuning fork in such a way that the complete system under certain 
conditions is capable of vibrating. When the prongs of the fork move while 
vibrating in the direction of the string [see Fig. 4], the combination tuning-fork 
string can stably vibrate if the weight per unit length and the tension of the string 
are such that the natural time period of the latter when fastened at both ends is, if 
we only consider the fundamental, equal to the time period of the fork. This is the 
analogy of the flywheel coupling. 

If, on the other hand, the string is attached in such a way that the prongs of 
the tuning-fork move perpendicularly to the direction of the string, a possible vibra- 
tion is given in Fig. 5, which case is analogue to Fig. 3, where at the bottom of the 
aerial an inductance and capacity were inserted in series. 

Returning now to the general solution of (8), the roots of this equation can be 
found, as already mentioned above, by drawing in the same plane two curves with 
y and 6 as ordinates and abscisse: (a) v—tan 0 

КЕН AMO 
(b) v= L$ C 
the abscissa of the points of intersection giving a value of 0 which suits both 
(а) and (b), and is therefore a solution of (8). The curve (5) is a hyperbola from 
which only the branch in the first and fourth quadrant leads to a physical solution. 

Two curves (a) and (b) are drawn in Fig. 6. From (5) it is clear that the hyper- 


bola H cuts the axis of 0 at the point 0= и Let it cut the curve y=tan 0 
2—2 | 


ао at (мо points, 

whose projections оп —————— —MÉ 
the axis of 0 are А?! 7 777------ | 
and B. It is interest- 

ing to find out the 

conditions for which 

these points А and В 

are very near together 

—t.e., for which two 

natural wave-lengths 

of the flywheel-coupled 

antenna are so near FIG. 5. 
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together that, say in receiving, interference of the two may be expected. In Fig. 6 
the asymptotes of the hyperbola have been drawn, and their equations are 
C А 
02o* = — 7% 
o* and 5 С 0. 

Now the hyperbola Н becomes steeper the nearer the angle ф which the 

asymptote y= са Ө makes with the axis of 0 is to -”, that is the greater is the 


ratio С./С. | Тт 
Further, the points A and В will be nearer together the steeper the part of H is 


FIG. 6. 


that Нез between the two branches of the curve y=tan 0, and the nearer the hyperbola 
passes through the point =» on the axis of 0. The conditions, therefore, that 
two natural wave-lengths of the antenna with flywheel coupling are near together 
аге: ІС. ом 

апа С: С 


* As the hyperbola finally approaches the axis of у, and the first branch of the y =tan 0 curve finally- 
approaches the line @ =", we see that always one wave-length must exist for which 0 < 4 and it is there- 
fore longer than the natural wave-length of the directly earthed antenna. 
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that 15: (т) the frequency of the attached flywheel circuit must be near to the fre- 
quency of the simple antenna without the bottom load, and (2) the antenna capacity 
C must be small in comparison with the condenser C, shunted across the inductance, 
ог what is the same thing, the loading inductance L, must be small т com- 
parison with the total antenna inductance. It is interesting to notice that this 
phenomenon of two natural wave-lengths being only slightly different can only occur 
once in the infinite region of possible natural wave-lengths, as a glance on a more 
extended diagram: with more branches of the curve y=tan 0 shows at once. It also 
appears from the diagrams that the two slightly different wave-lengths that are 
often found while receiving with the flywheel coupling may be interpreted as being 
different harmonics, for they are provided mathematically by different branches of 
the curve y=tan 0. 

From these deductions it is therefore obvious that in 
order % get an accurate tuning with a flywheel coupling, it is 
better to use a small condenser across the terminals of a large 
tuning inductance than a big condenser shunted across a 
small inductance, though the wave-lengths in both cases may 
be the same. 

The general formula (7) can be specialised still in 
another way. If L,—L,-o0, and С, remains finite, (7) 
becomes : 

{ап в= ©. | қ | à . (8 
C,0 ” 
which is the condition for the wave-lengths of а system as 
drawn in Fig. 7. The condition for the validity of (7) and 
(8) is that the inductance and capacity is equally distributed 
over the vertical part. If we now assume the same for a 
straight coil, the vertical wire may be replaced by a coil. 
Also С,, which has a capacity to earth, may be replaced by a 
plate condenser and the antenna with capacity load at the 
i^. FIG. 7. top is changed into a wavemeter. 


Now (8) provides us readily with a second approxi- | 


mation for the wave-length of a wavemeter if only the coil of the latter is not 
too short. If the condenser capacity С, is large in comparison with the small 
distributed capacity of the coil, 0 tan 0 is a small quantity, and for the funda- 
mental tan 0 may be replaced by its development : 


3 5 
tan6-049 429... 
3 I 


5 
Using only the first two terms of this development (8) becomes : 
04--3 02-3 = қ А . (9) 
1 


If now A', is the natural wave-length of the coil measured along itself when free 
at both ends, and since according to the elementary theory A', may be replaced by 
21, we have 

wl wA w 
0 =.— = _ 2 = . . . . . . . (то) 
а 2а шқ 
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where ш, has been written for the number of oscillations in 2% seconds if the coil 
alone vibrates freely. | 
C LC ш 

Also GIC, i "TE А қ : қ А . (11) 
where w, is the number of periods in 2» seconds of the wave-meter calculated in the 
ordinary way by the aid of the Thomson formula, as if the capacity were wholly 
located in the condenser. 

Using (то) and (тт), (9) may be written : 

n*u* 4-3 ww? —3 w2w2=0 


or passing to the wave-lengths (where the indices have the same meaning as before), 
we get : 


^? 
— АА — — AA So 
3 
from which the real wave-length A of the wave-meter can be found in terms of the 


natural wave-lengths A, of the free coil and of A, the wave-length of the meter calcu- 
lated in the ordinary way by the aid of the Thomson formula. 


Writing o= A4 — AM = AMA ES f (A) 


and bearing in mind that when the capacity of the condenser is large іп comparison 

with the capacity of the coil, as is always the case for wave-meters used in the practice 

of wireless telegraphy, А will be only slightly different from A,. Putting, therefore, 
A—AP 

where f is a small quantity, we have the first iA ed of р given by: 


[AN a ААМ - ла, |“ 


[Fw = ET кс бл. ` 
À = Ào 
so that the final formula becomes : 
АА. + м Е, 645 5° ; 4.22. (12) 


In application of this formula to a practical case, it appears that the correction 
term is usually small, but for accurate work it may possibly have some value. In 
conclusion, we point out again that А, in (12) is not the wave-length of the free coil 
measured along the coil, but the wave-length in air that corresponds to the natural 
frequency of the coil alone. Its value is according to some measurements of P. 
Drude comprised between 1.4 and 5 times the total length of wire on the coil depending 
on the ratio of length to diameter of coil. It is very nearly equal to twice the length 
of wire for a coil without a core, whose length is 1°34 times its diameter. 


Gray, Dawes & Co.—We are informed that on Monday, October rst, Messrs 
Gray, Dawes & Company removed to their new offices, 122, Leadenhall Stieet, 
London, E.C.3, to which address all communications intended to reach them after 
that date should be directed. 


Those “Bits of Braid’ 


A Stirring Story of Wireless Work at the Front 
By “РЕКІКОМ” 


How did I get it? asked Cyclone, glancing at the narrow strip of gold 
Russia braid on his ап, Well, I don’t usually shout the tale from the housetops, 
but if you promise to ЧЕ quiet and behave, ГИ inflict it on you. I qualified Юг 
that the same night as McTavish. Samuel was there, too, but didn’t further burden 
the taxpayer by requiring an issue of braid. It wasn’t his fault, though. Ohno! 
He deserved one, too. It’s just his luck that his сий still barren of braid. | 

То begin at the beginning, we were in the Y.M.C.A. tent near В one 
evening. You remember how it used to sit like a drab Aladdin’s cave in the waste 
of festering field up behind Ypies. Well, we were yarning there one dark night, 
McTavish, Samuel and myself, when suddenly there was a shout for silence from 
the packing-case counter, and the Y.M.C.A. man asked if there were any of the 
——th Corps Trench Wireless Section present. Ifso, they were to return immedi- 
ately to billets. | 

We got up and left the tent. “ We must be for up the line, the night," said 
McTavish. 

“ Probably, old scout, probably," agreed Samuel. 

We got back to billets and found a pigeon car purring outside in the roadway. 
We knew then that we were off somewhere. 

We were told to pack our kits and get aboard the car. We did so. 

“ Now, you chaps,” said Samuel, when the auto was well under way, “© we're 
h-hitting the old t-trail for the front line, and ме--” 

"A wish ye'd steyed at hame a’ the same, Samyull," broke in McTavish, 
it's bad enough gaun up, le alane шут you wi’ us. The tree at Z—— is ауе grrreen 
in ma memriry. А hope ye don't tak it in yer heid tae hae anither bit speel.” 

“ Look here, McTavish, as you'd phrase it in your Harry Lauder patois, I'm 
flv for it this time. I don’t think ГИ do any Jolly Jack the Sailor stunts this бте.” 

“ Aye, but алп willin' tae bet that ye pit yer fit in it some ither wey. А wish 
а wis as sure о” Kingdom Come, onywey,” growled McTavish. 

“Well,” pursued Samuel, “© we're g-going to stake our c-claim at the centre 
battalion headquarters of the th Infantry Brigade, and the b-boss hinted we 
might g-get some real traffic to handle, too. We go as far's the ramparts on t-this 
automobile, t-then we p-pad the rest.” 

“ Jings, hoo awfully r-r-ripping," said McTavish, flippantly. “ Апа уе’! 
likely tak the lightest bits о” gear yersel. Whit we want fur thae excur-r-rsions is 
а cuddy an' a barra'," he continued, looking at the assortment of stores on the 
floor of the pigeon car. 

“ W-whatever's a cuddy an’ a barra ? ” queried I. 

“O!” said McTavish, “ that means a dunky and a kert.” 

“ And what's that, Мас?” 


(с 
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“ Мап, yer thick in the heid,” said he, “ D-o-n-k-e-y, dunky, and C-a-r-t-, 
kert.” 

“О! Isee, yes ! you're right, Mac," I agreed. 

“ You w-want," said Samuel, “ 4-40 cease shooting out your shaggy neck, 
M-McTavish, and p-please do try to b-beat your remarks into understandable king's 
English. W-what we want is an in-interpreter, not a ‘ buddy and a carr '—I m-mean 
a ' cuddy and а barra.’ ” 

“ Best hae the lot an’ mak a meal о’ it," growled Mac. “ See’s a match yin 
о” уе”; and he lit up. 

For a spell there was silence, save for the swish of the whirling tyres on the 
pavé. Then Samuel woke up again. 

“ Any of you chaps been n-near 
headquarters ате.” 

Nobody pleaded guilty. 

“ W-well, I've g-got a map. W-we'll p-probably l-locate the settlement without 
much difficulty.” 

“ A hae ma doots Samyull. Can ye read a map ? ” queried Мас. 

“ You go a-and chew ate-kokes—I m-mean oat-cakes. Any chappie with a 
g-glimmer of horse-sense can read a map. C-child’s play.” 

“ Imphm,” grunted Mac, “ Jist that.” 

Well, we arrived at length at the Gate with the broken road ahead, and 
the ruins of Y behind. The car slowed up and we began to off-load our stores 
and kits. 

“ Anither thing," said Mac, “that’s still green in ma memry is the terrible 
weight о’ thae boxes, specially gaun up thae trenches. Haud on a wee ап a'll pinch 
а barra. A saw уіп at the door о” a ruin a wheen hunner yairds back.” 

And off McTavish went, back along the Rue de At length we saw him 
returning, pushing a good-sized handcart before him. 

“ Wheesht," cautioned Mac, '' А’ tell ye aboot it wanst we get on the road. 
If a'd done this in civvy life a'd a got ten years. An’ me a'most an elder о’ the kirk 
at hame. А wunner whit Mrs. McTavish wud say if she saw her man pinchin’ the 
rashun barra o' the th Siege Battery, Garrison Artillery. That's the name on 
it onywey. The gunners wis inside the hoose somewhere. А could hear them 
bletherin’. Come on, see's up thae poles and that box. А’уе nae desire tae pass 
the night in the nik.” 

“ What's the nik, Мас?” I asked. 

“ Nik, ma dear Cycle, is Scotch fur jile.” 

“Ле? And what's that ? " 

'" Awa an’ throw bricks at yersel, J-a-i-], Ше. Compree ? " 

“ Quite right, old scout, we'll g-get off our m-mark now,” said Samuel. '' A-at 
the same time I wish I c-could induce you to w-write out a l-list of y-your Harry 
Lauderistic nouns and verbs and s-set down t-the equivalents in English." 

“ Ach, ye'll soon get tae ken them," said Mac. “ Come on, a ghink a hear thae 
gunners lookin’ fur thur barra.” 

And ой we went. We took turns between the shafts as far's 


Copse before? That’s w-where the 


Corner 
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and there we sat down for aspell. The night was pretty noisy. Fritz was heaving 
H.E over pretty freely, but on the corner it was quiet. 

“ N-now," said Samuel, “ a-according to the map we take t-this road on the 
left and the track t-to headquarters is a lane, t-the second lane onthe right. T-there’s 
sute to be a sentry or ration party on the roads, and t-they'll be able to g-give us 
partics. See." pursued Samuel, flashing his torch on the map, “ here are the cross- 
roads we're on, a-and he—." 

Cr-r-ash ! ! ! 

“ That crump wis meant fur them tae. Come on," howled McTavish, and off 
we raced barrow and all. Clods and splinters rained down all round. We kept going 
for a bit. 

“The next time," puffed Mac, “ ye flash that contrapshun we'll aw be deid 
mutton. Hivn't a telt ye afore aboot it ? ” 

“ W-well," panted Samuel, “ how did I know t-the rotten c-corner was under 
observaish 2” 

“ —— —— "" howled Mac, between puffs, “ hae ye nae savvy in that muckle 
heid at aw. Yer тап like a wean at a Sunday school swarry than a sodjer at the war. 
Cycle an I will hae tae buy ye some safer Кіп о” toy than yer fancy flashlamp.” 

“ O ! g-go and eat haggis,” said Samuel. 

“Ма dear Samyull, a big feed о” haggis wid kill ye," countered Mac. “ Mind 
that shell-hole or уе’ coup the barra." 

“ A-ah," said Samuel, steadying the cart with one hand and mopping his 
forelock with the other, “ here's lane number one at any rate. The n-next one's 
ours. G-good job it's not very dark. H-here's a chappie coming down ; we'll ask 
our b-bearings from him." 

The figure came abreast and Samuel asked the way to Copse. 

The chap didn't know, but there was a lane a decent bit farther up on the right. 
He didn't just know where it led to, however. 

“ T-thanks, old scout," said Samuel, “ that's our track sure enough, Good- 
night." And off we went again. 

“ Things is gettin’ a bittie quieter,” observed Mac. ''There no very many 
leeries gaun up," 2s he glanced to the south where a solitary star shell was hanging 
motionless at its zenith. 

'" N-no, the pyrotechnics a-re somewhat d-disappointing to-night,” agreed Samuel. 

“ Whaur did ye dig that yin up, Samyull ? ” asked Мас. 

“ Dig w-what ир?” 

“ Polytechnics. Pits me in mind о’ good auld Argyll Street.” 

““ И you refer to that one-horse s-settlement Glasgow, I r-refuse to bite," said 
Samuel. “Once I w-was forced t-to spend a week-end there. It was I-like a 
mau-mausoleum—o-only more so.” 

“ You lea Glesca alane, an’ the next time ye want tae say fireworks say fireworks 
an’ no pyro-pyrothingimayjigs. We're no a’ blissed wi a fancy educashun," con- 
cluded McTavish. “ But," he added as ап afterthought, “ we manage tae wauchle 
alang no sae hielan.” 

Well, we kept going for a good ten minutes, then the lane came to ап end. It 
led into a field, apparently. 
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We halted for another rest, just at the end of the hedgeway. 

" I think I see a b-bit of a p-plantation away over on the left there," said 
samuel, peering over the hedge. 

McTavish and I looked too. 

“ Aye," said Mac, “ It's a wud right enough, bit ur ye sure it's the wan we're 
lookin’ fur.” 

“ It must be, t-there isn't another p-plantation f-for m-miles."' 

“ Weel, I'm a bittie dubious masel, but there's nae use loafin’ aboot here like a 
lot o'—like a lot о’ Paddys at a fair. It's gettin’ late.” 

“ Yes, l-let's b-beat it f-for t-the p-plantation," said Samuel, and once more 
the handcart went creakingly forward. 

After we had gone a hundred yards or so we came abreast of a line of wire which 
seemed to run parallel with the sides of the field. It looked comparatively new, too. 

“Неге, whaur the h ur we ? ' cried McTavish, suddenly. 

“ А-а far's I'm aware, old ch-chappie, were s-still at t-the war," replied Samuel. 

“ Just hae a closer look at that wire,” said Mac, “ апа don't try tae be funny." 

Well, we all turned our heads to look, and here we met our Waterloo. There 
was a terrific bump and the cart shot sideways and downwards, dragging us with it. 
We all rolled in a heap and when we sorted ourselves out we discovered we had fallen 
into a huge shellhole. 

“ You, as usual, wis tae blame, Samyull," groaned McTavish, shifting a heavy 
box from off his corns. “ Ye should hae watched whaur ye wur gaun.” 

“О! s-shut up," snapped Samuel. “ You and your d-dry remarks give me а 
p-pain. In-nearly b-broke my n-neck then.” 

“А don't wish ye ony harm, Samyull, bit a wish tae Goad ye hud," moaned 
Мас, hugging his muddy boot. 

“ The next move," began Samuel, “ will be to get this cart and the stores o-out 
of the h-hole. Then w-we'll b-beat it for that p-plantation.” 

We were just hauling the barrow to the top when things began to happen. 

А starshell blazed up with alarming suddenness directly overhead. 

We slid swiftly back to the bottom. 

“ Goad,” cried McTavish, drawing his balmoral over his eyes to shield them 
from the white hot glare, “ that's wan о” Fritz’s. A ken them." 

Then the truth broke on us. We must have strayed and got into No Man's 
Land. The lane had been a ''blind patch," devoid of trench or wire. These 
patches occur almost every half mile, sometimes oftener. They are so well covered 
by light field pieces, rifle batteries and machine guns, that it's suicide to attempt a 
passage even at night. How we managed through unmolested is still a mystery. 

“* W-well, we're p-properly in the mud," gasped Samuel. 

" Let's have a look. We m-must try to f-fix our own t-trenches and g-get 
b-back toward them.” 

We clambered cautiously to the lip of the hole once again and peered toward 
the line of wire. 

Everything was deadly quiet. From away on the right and left we heard 
occasional machine guns stuttering in a muffled half-hearted manner. 

Suddenly there was a faint swishing sound from behind. Тһе sort of sound а 
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flight of wild ducks make, only a trifle more subdued, and glancing swiftly to the 
rear we saw a fast-forming trail of sparks soaring upward. Next instant the flare 
blazed up, and again we crouched back into the hole. 

“ That's wan о’ oors,” said McTavish, softly. “ Oors are mair yellow nor 
Fritz's." 

“ W-well, we m-must beat it towards where t-that flare came from," said 
Samuel, '' it's at l-least three hundred yards. А-апа we m-must g-get the stores out 
of it too.” 

“ This," said McTavish, “is the 
didn't а ? ” to Samuel. 

“ W-we must have missed t-the real lane number one when t-that s-shell 
shifted us f-from the corner," admitted Samuel, sadly. 

““ Cheer up, Samyull, some day уе’ hae mair sense," said Mac. “ But a hae ma 
doots,’’ he terminated, shaking his head. | 

“ W-well, we'll nip now," said Samuel, “ t-take АП you c-can carry." 

“ Half a tick," whispered McTavish, “а thocht a heard something.  Jist а 
second," and he crawled upward and peered round to the left and right. 

“ Goad ! " whispered Mac hoarsely, “ the place is moving wi Fritzes. They're 
crawlin' frae the direction о’ that wire. See's ma gun, quick! ” 

We swarmed quickly alongside McTavish and peered into the gloom. What 
Mac had said was true. There were at least fifteen vague, sack-like objects wriggling 
and crawling toward our shell-hole. It was either an enemy patrol or а small raiding 
party. Evidently they had heard, and were bent on either finishing or capturing us. 

“ Come on," gritted Mac, and he scrambled out of the hole. We followed. 
Then Donnybrook Fair, multiplied by four, broke loose. McTavish was on top of 
the leading figure first and battered its brains out. Samuel made for his man, tripped 
and accidentally knocked his opponent senseless with his rifle. Somebody rushed 
at me and I lashed out with my left boot. McTavish rushed at his second man 
and clubbed him before he got off his knees. Then somebody, evidently an expert 
boxer, got me right on the chin. I went down, but managed to get in a terrific 
kick оп the boxer's ribs as I was going. McTavish shot the pugilist in the kidneys 
as he was preparing to wipe his boots on my face. Samuel then, in the confusion, 
made a terrific swipe at McTavish, which would certainly have put Mac on the 
Roll of Honour had it got home, but Mac dodged and put Samuel right by howling 
a string of unprintable nouns at him. 

“Come on, run for it," panted McTavish, “ here's mair о’ them.” 

And we ran. But back to the shell hole. The ‘ people across the мау” 
blithely took up the chase, but losing the direction of our funk hole had to submit 
to five rapid apiece from the three of us. This left about five who continued to run 
here and there brandishing their nail-studded knobkerries and muttering. 

“ Соте on," panted Mac, “ finish 'em off in case they begin heavin’ bombs." 

50 we loosed off again, but they disappeared. 

“ Now," gasped Samuel, © catch hold of as much as y-you can carry, and run 
like h Don't leave anything." 

We did so. But we ought to have been more cautious. Fritz kept putting 
up flares and sweeping with his machine guns. © McTavish and I stopped four 


» 


leemit! А telt ye ye'd pit yer fit in it, 


1917] THOSE “BITS OF BRAID” 563 


rounds between us in the legs and Samuel lost his cap. It flew right off his head 
as if it had been whisked aloft by invisible wires. Just an inch lower and Samuel 
would never have known it. Luckily, we were able to make our own trenches, but 
not before a light infantryman loosed off a round and got a reply to his challenge. 

“ Halt ! who goes ” ? he yelled. 

BANG!!! 

“ Awa and bile yer can," howled McTavish. “ Let usin. We've nae time fur 
ceremonies.” 

“ Who are you ? " repeated the sentry. 

“ Friends, o-old scout," gulped Samuel. “ T-three of them.” 

“ Advance one | " and McTavish scrambled over the parapet. 

Then we followed. $0 did the explanations, and B Company of the ——th —— 
Light Infantry grinned broadly. 

We had six weeks at Boulogne, Mac and I, and that's how we got the bits of 
braid. 


Wireless in Glasgow 
The grand old city of Glasgow is the second most populous city in Great Britain, 
ranking next to the '' Great Wen,” as the Metropolis of the Empire is occasionally 
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called. We would refer Glaswegians and others to the details of a wireless training 
scheme affecting this city which will be found on pages 567-8. Our illustration 
(above) shows George Square and the Municipal Buildings. 


Among the Operators 


“ MISSING.” 


No feeling heart can ever fail to go out in the deepest sympathy to those who 
have sons or relations reported “ missing." This month it is our sad duty to report 
three cases falling under this category. 

The first is that of Robert Sharp Gardner, who joined the Marconi Company 

- -' -— » in 1913, and had only reached the age of twenty-four 
at the time when his vessel went down. Born at 
Airdrie in the County of Lanark, and educated in the 
same locality, he first learnt the trade of a wire-drawer, 
and later on studied wireless telegraphy at the North 
British Wireless Schools, Glasgow. After leaving this 
institution he came to London to join the Marconi 
Company's School, and there completed his training. 
In the autumn of 1013 he received his first sea appoint- 
ment, starting his operator's career on the s.s. Saxonia. 
Thence, after but one trip, he was transferred to the 
s.s. Oropesa. Не next sailed on the s.s. Hesperian, 
ROBERT SHARP GARDNER. again for a single voyage, and later on made th? 

s.s. Numidian his wireless home for a considerable 
period. After serving on various other vessels he joined his last ship in January 
of this year. Тһе vessel met with disaster in August last. As no news has 
been received of the gallant operator since the wreck, it is presumed that he is no 
longer “ on this side." Mr. Gardner leaves a widow and two children, to whom we 


offer out sincere condolence. 
* * * * * * 


The second instance we have in mind occurred on 2 large vessel recentlv sunk 
by theenemy. She carried two operators, Messrs. 
Charles Edward Blight and Arthur Charles 
Truman. We deeply regret to say that both 
operators were reported missing after the wreck 
and are presumed to be drowned. Mr. Blight, 
the senior, is a London man, who had recently 
attained his majority. On leaving school he 
went in for a systematic study of business 
methods and took up office work for two years. 
He then turned his attention to wireless tele- 
graphy, joining the Marconi Company in March, 
1916. Нг served on the s.s. Mattawa, and was 
thence transferred to the s.s. City of Bristol. Ho 
joined his last vessel in August of this year. 

Mr. Truman, the junior operator, was born 
at Clapton and educated at the Owens School, 
Islington. For a number of years he served in CHARLES EDWARD BLIGHT. 
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the Accountant’s Department of the 
Marconi Company, and was very popular 
with his fellow workers. In December 
last he transferred to the Marine Operating 
Staff, and the vessel on which he lost his 
Ше was the first on which һе served 
at sea. 

We are informed that immediately after 
the ship was struck, the senior operator, 
Mr. Blight, reported to the bridge for orders, 
and these having been duly received, he 
retired to the wireless cabin to carry out his 
instructions. After these orders had been 
given them neither of the telegraphists was 
seen again, and it is presumed that they went 
down with the ship. The loss of both young WALTER SWEENY. 
men is deeply deplored, and we extend our 5. 
sincere sympathy to their relatives in their sad bereavement. 
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The third case in point is that of Mr. Walter Sweeny, who was serving on board 
a vessel which recently fell a victim to the torpedo of the infamous Huns. Mr. 
Sweeny was a native of Castlerea in County Roscommon, and was born in 1895. 
Educated in Dublin and Kildare, he took an early interest in wireless telegraphy, 
and pursued his studies іп this subject at the Atlantic Wireless College, Cahircevcen. 
Mr. Sweeny joined the Marconi Company’s London School six or seven months 
prior to the outbreak of war, and there completed his training just before the start 
of hostilities. His first ship was the 5.5. 
Caledonia, and he later served on the s.s. 
Mongolian, s.s. Saxonia, s.s. California, and 
a number of other vessels. He joined his last 
ship in July of this year. Deep sympathy 
is felt for his relatives in their time of trouble. 
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Lost AT SEA. 


Messrs. W. Garnett and William Shearer 
served as senior and junior operators respec- 
tively on board a merchant vessel, which fell 
victim to an enemy torpedo within the last 
few months. Unfortunately in this case both 
men were drowned. 

Mr. Garnett, the senior operator, was 
23 years of age, and hailed from Kirkoswald 
in the County of Cumberland. Оп leaving 
WILLIAM GARNETT. school, he entered his father’s business ; and 
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later оп studied radiotelegraphy ай the 
Liverpool Wireless Training College, where he 
obtained his Postmaster-General’s Certificate. 
On joining the Marconi Company he was 
soon appointed to his first ship, s.s. Kastalia, 
and after two trips on this vessel was trans- 
ferred to the s.s. City of Glasgow. In June 
of this year he was appointed to his last 
ship. | 

The junior operator, Мг. Shearer, of 
Craigard, Gourock, Renfrewshire, was 20 
years old. After receiving his education at 
Gourock, Greenock Academy and Crieff, he 
studied at a business college in Glasgow and 
entered a firm of shipowners as а Clerk. 
Later he became a motor mechanic in Glasgow, 
қ and it was this occupation that he left in 

WILLIAM SHEARER, order to join the army. He failed, however, 

to reach the official standard of physique 

and, desiring to serve his country in some useful capacity, he entered the Marconi 

Company’s School in London this year. In July, having received a P.M.G. 

Certificate, he was appointed to his first ship and had not served long with that 
vessel before she was sunk by a German submarine. 

It is sad to realise that so promising a career should thus be broken, and we 
can only offer his surviving parent our sincerest tribute of sympathy, and trust that 
some consolation may be derived from the knowledge that he gave his life for the 
country he burned to serve, as truly as any of those other heroes who die in active 


combat at the front. 
In the Air 


A Significant Feature of the New German Machines 


WHEN this present war first started the ordinary civilian sat, as it were, at the 
feet of the professional expert, and listened with ’bated breath to the words of wisdom 
that fell from his lips. Experience has begot scepticism, and now that we are told 
the war is to be won in the air we can only express a pious hope that this prophecy 
will be more fortunate than its predecessors, It is certain anyhow that both sides 
are making strenuous aerial preparations, and we shall assuredly see a clash of arms 
in “ the unstable element." 

There is one factor which, through all the varying changes, has gone on steadily 
increasing in importance. That factor is Wireless. We have called attention so 
frequently to the close connection between radiotelegraphy and aircraft that it 1$ 
a work of supererogation to repeat our lesson. We cannot refrain, however, from 
calling attention to one feature in the details recently published by a morning 
contemporary concerning the new four-engined Gothas which our enemies are 
said to be building. The supreme direction is left in the hands of the wireless 
man. The fact that the radiotelegraphist captains tbe aircraft, in itself constitutes 
a really eloquent recognition of the supreme importance of wireless toaerial navigation. 


A Splendid Opportunity for 
Young Men 


The Marconi Company Offers Free Training 


Еком time to time we receive letters written by correspondents who enquire 
where they can receive training as wireless operators. We are now іп a position to 
bring to their notice an extensive scheme, under which suitable applicants between 
the ages of sixteen and eighteen are trained free of cost, not only London, but also 
in the Provinces. | 

Young men who are desirous of entering the wireless profession should avail 
themselves of this off2r without delay, for, of course, there is a time-limit, and the 
offer will not be open indefinitely. 

Applicants who wish to join the Marconi Company’s London school should 
write to the :— 


Traffic Manager, 
The Marconi International Manne Communication Co., Ltd., 
Marconi House, 
Strand, London, W.C.2. 


Those who are located in Birmingham should apply to :— 


Mr. А. J. Chesterton, 
Municipal Technical School, 
Suffolk Street, 
Birmingham. 


Applicants who desire to train in Leeds to :— 


The Marconi Repiesentative, 
Central Technical School, 
Cookridge Street, 
Leeds. 


Whilst those who are domiciled in Glasgow should apply to :— 


The Marconi Representative, 
The Royal Technical College, 
Glasgow. 


In Newcastle the company are offering free scholarships at the Rutherford Technical 
College Wireless School, and particulars can be obtained on application to the :— 


School Representative, 
Marconi International Marine Communication, Co., Ltd., 
Milburn House, 
Newcastle-on-T yne. 
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Similar schemes are about to be started in other provincial centres, andif any 
of our readers are in doubt as to whether they can avail themselves of these offers, 
they should communicate immediately with :— 


The Traffic Manager, 
Marconi International Marine Communication Co., Ltd., 
Marconi House, 
Strand, London, W.C.2. 


asking for particulars of the nearest school to their home. 

The course of training is so arranged that any intelligent young man can pass 
the Postmaster-General's Examination for a First-Class Certificate in from twenty 
to twenty-five weeks, and immediately on successfully passing this test they will 
be appointed to positions on board ship at a commencing salary of 25s. a week, and 
all found. 

Ás some applicants may wish to have a clear understanding of their position 
under the Military Service Acts, we subjoin the official Government statement on the 
question :— | 

“ Owing to the present urgent demand for wireless operators in the Mercantile 
“ Marine, students entering the school prior to their eighteenth birthday and making 
“such progress that they are able to obtain the necessary certificates on or before 
“reaching the age of eighteen and a quarter, will be temporarily exempted from 
" military service until a sufficient number of operators has been obtained. This 
“exemption continues so long as students of military age who have passed into 
“the Mercantile Marine are employed as operators at sea.” 


Full particulars of the conditions of service, pay, etc., will be forwarded im- 
mediately on application to any of the above centres, and parents and guardians 
who wish to obtain further particulars will be given a personal interview on applica- 
tion to the Marconi representative. 


Sailors and the War 


THE British and Foreign Sailors’ Society is celebrating its centenary shortly, 
and in view of this event hopes to raise {250,000 for the further extension of its 
work. Founded in the days of Lord Nelson and with Admiral Gambier as its first 
president, the Society has made the welfare of British seamen its first charge through- 
out the past hundred years. During the progress of the war the Society’s institu- 
tions in all parts of Great Britain and elsewhere have given shelter, food, and 
clothing to thousands of men, including crews of torpedoed ships. The Society's 
King Edward VII. Nautical School has trained lads for the merchant service, 
and over 4,000 have received their Board of Trade certificates at the School. The 
centenary fund will enable this school to be extended. Centenary subscriptions 
may be sent to Sir Frederick Green, J.P., Sailors’ Palace, Commercial Road, E.14. 


The Wireless Transmission of 
Photographs 


Article Il—continued 


By MARCUS J. MARTIN 


EDITORIAL Хоте: The previous article of this series appeared in our issue for 
June last. 


THE formation of an image of some distant object in its principal focus is one 
of the most useful properties of a convex lens, and it is this property that forms 
the basis of several well-known optical instruments, including the telescope. micro- 
scope, camera, etc. | 

If we take an oblong wooden box, АЛ, and substitute a sheet of ground glass, 
C, for one end, and drill a small pinhole, H, in the centre of the other end opposite 
the glass plate, we shall find that a 
tolerably good image of any object B 
placed in front of the box will be ` 
formed upon the glass plate. The light - 
rays from all points of the object, BD, 
Fig. 7a, will pass straight through the 
hole, H, and illuminate the ground D 
glass screen at points immediately 
opposite them, forming a faint 
inverted image of the object, BD. Тһе purpose of the hole, H, is to prevent the 
rays from any one point of the object from falling upon any other point on the 
glass screen than the point immediately opposite to it, therefore the smaller we 
make Н the more distinct will be the image obtained. Reducing the size of Н 
in order to produce a more distinct image has the effect of causing the image to 
become very faint, as the smaller the hole, H, the smaller the number of rays that 
can pass through from any point of the object. By enlarging the hole, H, gradually 
the image will become more and more indistinct until such a size is reached that it 
disappears altogether. 

If in this enlarged hole we place a double convex lens, LL, Fig. 8, whose focal 
length suits the length of the 
box, the image produced will 
be brighter and more distinct 
than that formed by the aper- 
ture, H, since the rays which 
proceed from any point of the 
object will be brought by the 
lens to a focus on the glass 
screen, forming a bright, dis- 
tinct image of the point from 
which they come. The image 

E 


Fig. 7a. 
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owes its increased distinctness to the fact that the rays from any one point of the 
object cannot interfere with the rays from any other point, and its increased brightness 
to the great number of rays that are collected by the lens from each point of the 
object and focussed in the corresponding point of the image. It will be evident 
from a study of Fig. 8 that the image formed by a convex lens must necessarily be 
inverted, since it is impossible for the rays from the end, M, of the object to be 
carried by refraction to the upper end of the image at я. The relative positions of 
the object and image when placed at different distances from the lens are exactly 
the same as the conjugate foci of light rays as shown in Fig. 7. The length of the 
image formed by a convex lens is to the length of the object as the distance of the 
image is to the distance of the object from the lens. For example, if a lens having 
a focal length of twelve inches is placed at a distance of 1,000 feet from some object, 
then the size of the image will be to that of the object as 12 inches to 1,000 feet, 
ог 1,000 times smaller than the object ; and if the length of the object is 500 inches 
then the length of the image will be the r/1,oooth part of 500 inches, ог $ inch. 

The image formed by the convex lens in Fig. 8 is known as a real 1mage, but 
in addition convex lenses possess the property of forming what are termed virtual 
images. Тһе distinction can be expressed by saying, real images are those 
formed by the refracted тау themselves, and virtual images those formed by their 
prolongations. While a real image formed by a convex lens is always inverted 
and smaller than the object, the virtual image is always erect and larger than the 
object. The power possessed by convex lenses of forming virtual images is made 
use of in that useful but common piece of apparatus known as a reading or magni- 
fying glass, by which objects placed within its focus are made larger or magnified 
when viewed through it; but in order to properly understand how objects seem 
to be brought nearer and apparently increased in size, we must first of all under- 
stand what is meant by the expression the apparent magnitude of objects. 

The apparent magnitude of an object depends upon the angle which it sub- 
tends to the eye of the observer. The image at A, Fig. 8a, presents a smaller angle 
to the eye than the angle 
presented by the object when 
moved to B, and the image 
therefore appears smaller. 
When the object is moved 
to either B or C, it is viewed 
under a much greater angle, 
causing the image to appear 
much larger. If we take a 
watch or other small circular 
object and place it at А, 
which we will suppose is 
a distance of 50 yards, we shall find that it will be only visible as a circular object, 
and its apparent magnitude or the angle under which it is viewed is then stated to 
be very small. If the object is now moved to the point B, which is only 5 feet 
from the eye, its apparent magnitude will be found to have increased to such an 
extent that we can distinguish not only its shape, but also some of the marking. 


Fig. 8a. 
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When moved to within a few inches of the eye as at C, we see it under an angle so 
great that all the details can be distinctly seen. By having brought the object 
nearer the eye, thus rendering all its parts clearly visible, we have actually magni- 
fied it, or made it appear larger, although its actual size remains exactly the same. 
When the distance between the object and the observer is known, the 
apparent magnitude of the object varies inversely as the distance from the 
observer. 

. Let us suppose that we wish to produce an image of a tree situated at a distance 
of 5,000 feet. At this distance the light rays from the tree will be nearly parallel, 
so that if a lens having a focal length of 5 feet is fastened in any convenient manner 
in the wall of a darkened room the image wili be formed 5 feet behind the lens at 
its principal focus. If a screen of white cardboard be placed at this point we shall 
find that a small but inverted image of the tree will be focussed upon it. As the 
distance of the object is 5,000 feet, and as the size of the received image is in pro- 
portion to this distance divided by the focal length of the lens, the image will be as 
5,000--5 or 1,000 times smaller than the object. 

If now the eye is placed six inches behind the screen and the screen removed, 
so that we can view this small image distinctly in the air, we shall see it with an 
apparent magnitude as much greater than if the same small image were equally 
far off with the tree, as 6 inches is to 5,000 feet, that is 10,000 times. ‘ Thus we 
see that although the image produced on the screen is r,ooo times less than the 
tree from one cause, yet on account of its being brought near to the eye it is 10,000 
times greater in apparent magnitude; therefore its apparent magnitude is in- 
creased as 10,000-- 1,000, ог IO times. This means that by means of the lens it 
has actually been magnified ten times. This magnifying power of a lens is always 
equal to the focal length divided by the distance at which we see small objects 
most distinctly—viz., 6 inches, and in the present instance is 60-6, or ten 
times. | 
When the image is received upon a screen the apparatus is called a camera 
obscura, but when the eye is used and sees the inverted image in the air, then the 
apparatus is called a telescope. | 

Тһе image formed by а convex lens сап be regarded аз a new object, and if 
a second lens is placed behind it a second image will be formed in the same manner 
as if the first image were a real object. A succession of images can thus be formed 
by convex lenses, the last image being always treated as a fresh object, and being 
always an inverted image of the one before. From this it will be evident that 
additional magnifying power can be given to our telescope with one lens by bring- 
ing the image nearer the eye, and this is accomplished by placing a short-focus 
lens between the image and the eye. By using a lens having a focal length of 
I inch, and such a lens will magnify six times, the total magnifying power of the 
two lenses will be то X6=60 times, or ten times by the first lens and six times by 
the second. Such an instrument is known as a compound or astronomical telescope, 
and the first lens is called the object glass and the second lens the magnifying glass, 
ог eye-piece. 

We are now in a position to understand how virtual images are formed, and 
the formation of a virtual image by means of a convex lens will be readily followed 
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from a study of Fig. 9. Let L 
represent a double convex lens, with 
an object, АВ, placed between it and 
the point F, which is the principal 
focus of the lens. The rays from 
the object, 4B, are refracted on 
passing through the lens, and again 
refracted on leaving the lens, so that 
an image of the object is formed at 
the eye, N. As it is impossible for 
the eye to follow the bent rays 
from the object, a virtual image 
is formed and is seen at 161, and is really a continuation of the emergent 
rays. The magnifying power of such a lens may always be found by dividing six 
inches by the focal length of the lens, six inches being the distance at which we 
see small objects most distinctly. A lens having a focal length of $ inch would 
magnify 24 times, and one with a focal length of r/1ooth of an inch боо times, and 
so on. The magnifying power is greater as the lens is more convex and the object 
near to the principal focus. When a single lens is applied in this manner it is termed 
a single microscope, but when more than one lens is employed in order to increase 
the magnifying power, as in the telescope, then the apparatus is termed a сот- 
pound microscope. 

Unlike a convex lens, which can form both real and virtual images, a concave 
lens can only produce a virtual image ; and while the convex lens forms an image 
larger than the object, the concave lens 
forms an image smaller than the object. 
Let L, Fig. ro, represent a double con- 
cave lens, and AB the object. The rays 
from AB, on passing through the lens are 
refracted, and they diverge in the direc- 
tion RRRR, as И they proceeded from 
the point Е, which is the principal focus 
of the lens, and the prolongations of 
these divergent rays produce a virtual 
image, erect and smaller than the 
object, at АВ’. The principal focal 
distance of concave lenses is found by exactly the same rule as that given for 
convex lenses. 

Up to the present we have assumed that all the rays of light passed through a 
convex lens were brought to a focus at a point common to all the rays, but this is 
really only the case with a lens whose aperture does not exceed т2°. By aperture 
is meant the angle obtained by joining the edges of a lens with the principal focus. 
With lenses having a larger aperture the amount of refraction is greater at the 
edges than at the centre, and consequently the rays that pass through the edges 
of the lens are brought to a focus nearer the lens than the rays that pass through 
the centre. Since this defect arises from the spherical form of the lens it is termed 


Fig. 9. 


Fig. 10. 
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spherical aberration, and in lenses that are used for photographic purposes the 
aberration has to be very carefully corrected. 

The distortion of an image formed by a convex lens is shown by the diagram 
Fig. тг. If we receive the image upon a sheet of white cardboard placed at A, 
we shall find that while the out- 
side edges will be clear and 


distinct, the inside will be blurred, [ТТТ 

the reverse being the case when аы. ке іні ке 

the cardboard is moved to {һе {2-77 n "xS 

point B. Bn. тс ic m 
Aberration is to a great extent "n M pow Сга 


minimised by giving to the lensa 122.------------- 
meniscus instead of a biconvex 

form, but as it is desirable to re- Fig. 11. 

duce the aberration to below once 

the thickness of the lens, and as this cannot be done by a single lens, we must have 
recourse to two lenses put together. The thickness of a lens is the difference between 
its thickness at the middle and at the circumference. In a double convex lens 
with equal convexities the aberration is rj$/5sths of its thickness. Іп a plano- 
convex lens with the plane side turned towards parallel rays the aberration is only 
43 times its thickness, but with the convex side turned towards parallel rays the 
aberration is only 1,%,ths of its thickness. 

By making use of two plano-convex lenses placed together as at Fig. 12, the 
aberration will be only one-fourth of that of a single lens, but the focal length of 
the lens, 11, must be half as much again as that of L. If their 
focal lengths are equal the aberration will only be a little more than 
half reduced. Spherical aberration, however, may be entirely destroyed 
by combining a meniscus and double convex lens as shown 
. at Fig. 13, the convex side being turned to the eye when \ 
used as a lens, and to parallel rays when used as a burning 
glass or condenser. 

Before, however, leaving the subject of lenses, there are 
several points in connection with the preparation of the metal 
prints used for transmitting that will not be out of place to 

Fig. 12. mention here, In regard to the copying stand described on 
т page 108 of the Wireless Transmission of Photographs, an 
extra improvement would be to rule the surface of the copying board, А, Fig. 60, 
in a manner similar to that shown in the diagram, Fig. 14, accompanying this article. 
The rulings should be marked off from the centre of the board, and should enclose 
parallelograms of the various plate sizes ranging from 31 x41 inches up to the full 
size of the board. By fastening the picture or photograph to be copied in the space 
on the board corresponding in size, we can ensure that it is in the correct position 
for the whole to be included on the photographic plate, providing, of course, that 
the centre of lens and board coincide. 

With the copying arrangement under discussion it is only possible to employ 
it for reducing, it being necessary to employ a bellows camera with a back focussing 
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attachment for purposes of enlarging, and this constitutes the chief drawback to 
the use of a fixed focus camera. By replacing the box camera with a focussing 
camera of the same size, we shall have a piece of apparatus capable of reducing or 
enlarging, only in this case the camera 
should be a fixture and the board, A, 
arranged to slide backwards and forwards 
instead. 
‚ With regard to the lens required, the 
practice adhered to by most photographers 
| is to use a lens having а focal length 
equal to the length of the diagonal of the 
plate used. Thus for а 1-plate camera 
а 5-inch lens should be used, and Юг a 
l-plate an 8-inch lens, and so оп. For 
а 5 Х4-іпсһ camera а 6-inch lens will 
be required. The following is a simple rule 
for finding the conjugate foci of a lens, and 
т is useful in obtaining the distance from 
EE the lens to the photographic plate and 
the picture, to be copied. Let us suppose that we wish to make an enlarged line 
negative, measuring 5 х4 inches from а 31 x4]-inch print. Add rto the number 
of times it is required to enlarge and multiply the result by the focal length of the 
lens; іп inches. To enlarge from a }-plate to 5 X4 in. is a І} times enlargement, so 
in the present case this will be 124-1—24; and if a 6-inch lens is used will be 
2$ x6=15 inches, which will be the distance of the lens from the plate. Divide 
this number by the number of times it is desired to enlarge and the distance of 
the lens from the picture to be copied is obtained; in this instance 15--І%-і0 
inches. The same rule can be followed when it is required to reduce any given 
number of times, only in this case the greater number will represent the distance 
between the lens and the рісіше to be copied, and the lesser number the distance 
between the lens and the plate. 
In reducing, a }-plate lens will be found to fully cover a 5 x4-inch plate, pro- 
viding the reduction is not greater than three to one. 


The Share Market. 


THE market in the various issues has been very active during the past month. 
Chief interest has centred round the new issue of the Marconi International Marine 
shares, which now stand at 15s. premium. The shares of the parent Company have 
come into steady demand, and the price has risen considerably. The shares of the 
American Company have been steadily bought on good account, and shown а 
marked improvement at 24s. Тһе shares of the other issues all show ап 
appreciable advance. The prices as we go to press are :— 

Marconi Ordinary, £3 10s. ; Marconi Preference, £2 17s. 6d. ; Marconi, American, 
{1 45. ; Marconi, Canadian, 12s. 3d. ; Spanish and General Trust, 115. 6d. ; Marconi 
International Marine, £2 118. 3d. ; Marconi International Marine New, 15s. premium. 


Instructional Article 


NEW SERIES (No. 8). 


EDITORIAL NOTE.—In the opening number of the new volume we com- 
тепсей а new series of valuable instructional articles dealing with Alternating 
Current Working. These articles, of which the present is the eighth, are being 
зресзаЦу prepared by a wireless expert for wireless students, and will be found to be 
of great value to all who are interested $n wireless telegraphy, esther from the theoretical 
or practical point of view. They will also show the practical application of the 
instruction іп mathematics given in the previous volume. 


HIGH-FREQUENCY RESISTANCE. 

43. The Skin Effect.—If a unidirectional current flows through a conductor 
the distribution of the current is uniform over the area of cross-section of the con- 
ductor. It is also practically uniform when a low-frequency alternating current is 
flowing in a conductor, unless it is of very large cross-section. If, however, a 
current having a periodicity, such as is met with in the oscillating circuits of wireless 
telegraph sets, flows in a conductor, the current will not be uniformly distributed 
over the cross-section of the conductor. The current density will be greater through 
a thin or outside layer of the conductor, so that the current is practically confined 
to a thin layer of the conductor, and this is known as the skin effect. 

The frequency of an oscillating current in a wireless telegraph set may be 
anything between about 3,000,000 periods per second to 30,000 periods per second 
(wave-length of roo metres to 10,000 metres respectively); under these circum- 
stances special precautions have to be taken that the active cross-section of the 
conductor is sufficient to carry the current without any. undue heating. 

The depth to which a high-frequency alternating current will penetrate, for all 
practical purposes, in any conductor can be calculated from the formula: * 


where x is the required depth, n the frequency, u the permeability, and с the 
conductivity, or Е 
4 „= 030 УР 

vnu 


Where р is the specific resistance. 

The current at the depth x would be about 2 per cent. of that at the surface of 
the conductor. | 

Example.—Calculate the depth of penetration into a copper conductor of ап 
alternating current of frequency (a) 2,250,000 — and (5) 32,400 —. 

For copper р =1600 c.g.s. units, u =I. 


Eu cel 
* See Fleming's Principles of Electric-wave Telegraphy. 
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Then (а) when п —225 x 101, 


_ 636 1600 
Tem \/225 x10 


when n= 32400 
„= 30 х М1боо 
4/324 X 10? 


_ "636 x 40 
I8 x IO 


—0'I4 cm. 


44. Measurement of High-Frequency Resistance.— he calculation of the 
high-frequency resistance of any conductor is a somewhat difficult proceeding, 
there being only a few cases where this can be done with any degreee of accuracv. 
Methods have been devised, therefore, whereby the high-frequency resistance of a 
conductor can be measured experimentally. 

If a conductor is traversed by a unidirectional current the rate at which energy 
is dissipated in the torm of heat is proportional to the square of the current passing. 
This is also true when a conductor is traversed by a high-frequency current. 

Dr. Fleming * has utilised this agreement for determining thc retio of the 
direct-current resistance to thc high-frequency resistance of a wire. Unfortunately 
the method is only applicable to short straight lengtns of wirc. 

Let the steady resistance of a wire carrying a direct current ће R ohms and the 
current be С amperes. Then the heat generated in that wire will be proportioned 
to C?R. 

If now an alternating current of Cı amperes is passed through another wire 
exactly similar which has a high-frequency resistance of R, ohms then the heat 
generated will be proportional for C,?R,. Now if the direct current is adjusted so 
that the heat generated in the two wires is equal, then: 


Се =С,2Р, 
C? К, 
С? Ё 


Тһе two wires are placed in the two glass tubes of a differential air thermometer, 
then the direct current is adjusted until the air pressure in the two glass tubes is equal. - 
When this is the case, the heat dissipated by tne two wires is equal, thereby the 
ratio of the steady resistance to tne high-frequency resistance can be obtained from 
the above formula. 

This method illustrates only one way Бу which the ratio of the steady resistance 
to the high-frequency resistance can be determined experimentally. There are 
many formulas for calculating the high-frequency resistance of a wire, but the 
majority of them only apply to the cases of straight wires or those bent into a simple 


* See lleming's Principles of Electric-wave Telegraphy. 
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geometrical form. In the case of an oscillating circuit of a wireless telegraph set 
there ate several factors, such as stray magnetic fields and irregular forms of 
windings, that \render 
the calculation of the 
high-frequency resis- 
tance of little use and 
accuracy. 

45. Guarding 
against High- 
Frequency у 'Losses.— 
Whenahigh-frequency 
current traverses а 
helix made of a solid 
wire the resistance of 
the wire is greater than | 
if the wire were laid : 
out straight, since, in ` 
addition to the crowd- 
ing of the current into 
the outer skin, it also 
tends to crowd into the 
part of the wire form- 
ing the inside of the 
helix. | 

If a cable is made 
of separately insulated | | 
wires of No. 40 or less diameter, the high-frequency resistance 15 less than the high- 
frequency resistance of a solid cable the same diameter. If the high-frequency current 
is small this method is useful, but when the high-frequency current is of the order 
used in a transmitting set the difficulty of using cable constructed of many separately 
insulated strands of No. 40 wire, become such as to render this method inapplicable. 

In a medium power wireless telegraph set, the jigger primary and secondary 
are made of stranded wire built round an insulating core. Fig. 35 shows the section 
of sucha cable. Each strand of wire B is separately insulated with cotton ; a group 
of wires 15 again insulated with hemp, C, and placed round a hemp core, А, in the 

form of a spiral. The 
whole is then covered 
with braid. Hence all 
the conductors lie on 
the surface of a tube 
of large diameter, and 
the current distribu- 
tion is more uniform 
than if they were 
made into a solid 
Бір. 36. cable. 
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SZ 
SZ, 
Fig. 37. 


the position of the wire and the cross 
the point of origin on circle о. The 
turn is continued until at 2 it is a half 
of a turn round the circumference. 
When the wire reaches the position 3 
it will be three-quarters of a turn round 
the former. At 4 the wire will have 
completed the full circle as well as a 
complete turn of the hehx. This is 
continued in the same way round the 
second turn of the helix, until the wire 
arrives at 8 when it has completed two 
turns round the former and the two 
turns of the helix. 

It will thus be seen that each wire 
will be the same length and that each 
wire appears the same numbers of turns 


[Nov., 1917 


When it is desired to wind a helix 
for the jigger primary of a high-power 
set, such as a Transatlantic Station, a 
different method is adopted. In Figs. 
36 and 37 are two views of a double- 
turn primary jigger. The former is 
inade of wood. Equal lengths of 
stranded wire are laid one deep along 
the former, in such a way that each 
wire 1s presented to the inside and the 
outside of the coil alternatively. This 
will be more easily followed from Fig. 
38. Each circle represents the section 
of the helix at the points marked on 
Fig. 37. Let one wire start at the 
cross on circle о. Then, as the wire is 
laid along the former, it is given a 
slight turn until the circle 1 is reached, 
when the wire will have moved round 
the circumference of the former, a 
quarter of a circle. The dot represents 


Әс 
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Fig. 38. 


on the inside and outside of the former, thus preventing the current crowding into 
any one wire more than the other on the inside of the helix. 


COGS 


Company Notes 


Amalgamated Wireless (Australasia), Ltd. 


THE shareholders of the above company have every reason to view with satis- 
faction the steady progress made by the company from year to усаг. The eighth 
half-yearly ordinary general meeting was held at the registered office of the com- 
pany, Wireless House, 97, Clarence Street, Sydney, on Thursday, August 3oth, 
1017, at I2.30 p.m. The directors presented a report, including the balance-sheet 
and profit and loss account for the six months ended June 3oth last. They 
appended various remarks founded on the figures given, which we summarise as 
follows : 


REVENUE.—The revenue from general trading has been maintained at about the 
same level as previously, although it is necessary to remark that operations continue to 
be restricted in some directions owing to the generally adverse conditions arising from 
the war. 


SHIPS’ MESSAGE TRAFFIC.—The acceptance of messages from the public is practically 
prohibited, a fact which accounts for the shrinkage of revenue from this source. The 
directors point out that little change is likely to ensue in this respect before the close of 
hostilities. | 


SuBsiDY SuriPs.—In view of the confidential nature of this work the directors were 
advised not to publish the actual number of vessels now equipped. They were able, 
however, to make the gratifying announcement to shareholders that the number has been 
materially increased. 


THE MANUFACTURING DEPARTMENT.— Work in this department has been plentiful 
and has exercised all the company's resources. Іп point of fact, an extension has been 
made to permit of greater output and further extensions are anticipated in the near 
future. The well-known standard of excellence and quality characteristic of the 
company's productions has been fully maintained, and further recognition of their 
high standing and repute has been recorded at home and abroad with beneficial results. 


OTHER BusiNESs.—In the last report submitted by the directors, they referred 
to an interim occupation for some of the spare funds of the company. This investment 
has so far justified its introduction by paying interest at the rate of 6 per cent. ; but in 
view of the possibility of further extension in several departments of the existing business, 
and in other directions more closely allied thereto—they have considered the advisability 
of releasing the capital thus invested, and are pleased to report that, since the close of 
the half-year, satisfactory arrangements have been made in this connection. 


PROFIT FOR THE PERIOD.—The profit for the period is £2,913 6s. 6d., which, with 
£5,563 173. 10d. brought forward, amounts to £8,477 4s. 4d. Out of this the directors 
proposed payment of a dividend for the year at the rate of 5 per cent., absorbing the 
amount of £7,000. They are adding £1,000 to the Marine Insurance Fund, and thus 
leave the balance of {477 45. 4d. to be carried forward to next account. 


The Marconi Wireless Telegraph Company of Canada, Ltd. 


IN submitting their annual report of the company's business and statement 
of accounts for the year ending December 31st, 1916, the directors point out that 
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іп accordance with the change adopted at the last annual meeting whereby the 
company’s fiscal year terminates with the 31st December, instead of January 31st 
as heretofore ; the period covered represents only an eleven-month period, and 
not the full twelve-month period which was covered by the preceding reports. 


VOLUME OF TRAFFIC.—The directors continue by pointing out that this was the 
third successive season during which the company was obliged to contend with the 
abnormal conditions created by the war. Many difficulties had been imposed by various 
restrictions, but in spite thereof an increased volume of transatlantic traffic had been 
handled between the company’s Glace Bay Station and Great Britain. This expansion 
had been anticipated in the report of last year, and the directors state that it continues 
to be well maintained. 


ORGANISATION AND INSTRUCTION.—The value of the company 8 organisation, both 
to private shipowners and to the Naval authorities, has once again been demonstrated 
during the past year. In no case did it fail to meet the numerous demands made upon 
it. The School of Instruction conducted by the company has proved a most valuable 
factor in contributing to maintain the company’s staff and in replacing operators assigned 
for duty in all parts of the globe. Schools working in affiliation with the company are 
also conducted on the Pacific Coast at Vancouver and Victoria (British Columbia). 


IMPROVEMENTS in APPARATUS.—Owing to the fact that a smaller number of installa- 
tions was required for Naval purposes the directors report that the output of the company's 
plant in Montreal was somewhat less than the record reached during the previous year, 
and advantage was taken of this opportunity to develop an improved type of ship appa- 
ratus, combining the best practice and design with reliability of operation in unskilled 
hands. Тһе directors contend that, compact and self-contained, the new Cabinet Set, 
either of medium or large size, сап be installed on board ship at short notice,’and is thus 
well fitted to meet the frequent demand under present conditions for emergency installa- 
tions. The new design has received favourable reception both in naval and mercantile 
quarters, and its success has been followed up by the development of a smaller set on 
similar lines, which is expected to open up a large field for service on cargo and smaller 
vessels, where the cost of wireless equipment has hitherto been regarded as over costly. 


EXPANSION OF OPERATIONS.— The directors further report an allotment to the com- 
pany of a number of further important orders for the purchase of a considerable quantity 
of wireless sets of various types. Asa further step in the company's policy for increasing 
the facility of its service to shipowners, a Divisional Office for the Maritime Provinces 
has been established at Halifax, thus completing the plan of maintaining stores and 
offices at the important divisional centres of Vancouver, Toronto, Montreal, Halifax 
and St. Johns (Newfoundland). 


~ More SHIPS FirrTED.—Despite the fact that several installations had been lost or 
transferred to other routes, the number of wireless telegraph stations operated by the 
company on shipboard has shown an increase during the year under review. The same 
difficult conditions as were referred to in the last report had prevailed with regard to 
message traílic to and from ships, due not only to general dislocation of sailing schedules, 
but also to strict censorship and other limitations imposed on commercial messages. 
The directors do not anticipate any improvement in these adverse conditions during the 
continuance of hostilities. 


GENERAL REMARKS.—-The directors expressed regret at not having yet been able to 
obtain from the Government a basis of settlement in respect of remuneration for the use 
of certain coast stations taken over by the Naval Department since the commencement 
of the war, or by way of compensation for other services rendered to the Admiralty and 
elsewhere. 

The operating profit for the year ending December 315%, 1910, is $104,929; and, 
after deducting interest, depreciation, etc., the surplus account is increased from $80,815 
to $141,100. 
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ESSENTIALS ОЕ ELECTRICAL ENGINEERING. By John Fay Wilson, 


B.S., Е.Е. 10s. Od. uet. London: 1917. Constable & Company, Ltd., то 
Orange Street, Leicester Square, W.C. 


SO MANY important contributions have been made to electrical science by our 
cousins and Allies in the United States that a respectful approach is naturally due 
to all treatises which are written in that country, provided they bear evidence of 
having been written by a serious exponent of electrical matters and not by a sensa- 
tionalist engaged upon а new and hair-raising “ stunt." There is always іп a world 
of progress such as that embraced by the numerous branches of electrical study a field 
for fresh expositions, whether dealing with the development of new theories, or in 
the orderly presentation of established principles. Until the ultimate nature of 
electricitv has been discovered no individual, however profound in his knowledge 
of the science and its applications, dare refuse without a hearing any serious con- 
tribution to the study of this fascinating medium. 

The author of the Essentials о} Electrical Engineering makes no pretence at 
revolutionising established ideas in relation to electrical phenomena. His object 
has been to produce a text-book for colleges and schoois which will display funda- 
mental taws in a manner both orderly and concise. Не has an advantage in this 
direction of applying his experience as instructor in electrical engineering at the 
University of Michigan, an experience which certainly reveals itself in many places. 

One happy idea which undoubtedly will find favour, is the marginal numeration 
for reference purposes of every equation, and of each stage in the mathematical 
development of formule or equations. 

Putting the methods of presentation aside Mr. Wilson still has a novelty in hand. 
This is a calculated system of dispelling the prevalent belief that continuous and 
alternating currents are not subject to the same general laws. He shows very clearly 
that the principles and laws, which relate to the flow of continuous currents, also 
govern the flow of alternating currents. 

The Essentials of Electrical Engineering does not, as one might imagine, deal 
specifically or even broach the electrical problems peculiar to wireless, but it does 
provide for such students of this fascinating branch of electrical development as 
are familiar with trigonometry and have an elementary knowledge of calculus, a 
clear exposition of basic principles and of the factors underlying the construction 
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of prime movers, and various other important appliances which “ wireless ” calls 


into its service. 
* g * * * * 


MEXICO OF THE MEXICANS. Ву Lewts Spence. Published by Sir Isaac 
Pitman & Sons, т, Amen Corner, London, Е.С. 6$. net. 


Although temporarily overshadowed by the urgency of the great world-struggle, 
at the apogee of its crisis now that the U.S.A. has entered the lists, Mexico and her 
troubles are still awaiting settlement, and must, at some future date, occupy con- 
siderable public attention on the eastern, as well as on the western side of the 
Atlantic. The fact that the declaration of war by President Wilson was immediately 
followed by the transfer to Mexico of the wireless activities of the German secrct 
agents, is sufficient indication of the closeness of the links between the “ land of the 
Aztecs " and her great northern neighbour. 

The appearance of this volume, Mexico of the Mexicans, written by Mr. Lewis 
Spence, is, therefore, peculiarly opportune, and Sir Isaac Pitman & Sons are to be 
congratulated on having selected so capable an author for the composition of this 
item іп their “ Countries and Peoples " series. The title gives the keynote to the 
general plan of this, as of all the other volumes in the scheme. It is, therefore, the 
actuality of to-dav towards which the author directs the attention of his readers. 
His adherence to this general design is rigidly carried out, almost a little too rigidly 
for the personal taste of the reviewer, who would have liked to see rather more space 
devoted to those historical and antiquarian matters which add so vastly to the 
interest of the subject. There is a good deal to be said, however— particularly from 
the point of view of bulk—for adhering strictly to the general scheme. 

The earlier chapters, notably those dealing with the racial ongin, with tle 
character and family life, and with the organisation of society, are particularly 
illuminating. We note with much pleasure Mr. Spence's insistence upon the regard 
for etiquette which prevails not only amongst the upper, but amongst the artisan 
and peon classes. It is а point far too frequently ignored by readers on this 
subject. Says Mr. Spence :— 

The Peon, а scion of the grave and punctilious Aztec folk, is not to be outdone 
even by the descendant of the proud and courtly Castilian. Indeed, the uniform 


respect with which the peasant class treat those above them in the social scale has 
not now its parallel in any European country. 


We have not space to do more than refer to the remaining sections of the volume 
before us. They include an account of the provinces and their central towns, of 
Mexican ranching life, of the mines and commercial enterprises, and finally a 
delightful chapter оп aboriginal tribes. А cursory review of the course of the 
present Revolution, with a few words of prophecy regarding the future, rounds 
off the work. 

We regret that Mr. Spence should have altogether neglected the applied science 
which constitutes our own special subject and raison d'étre. Wireless telegraphy 
already plavs no mean part іп Mexico, and is certain to increase the importance of 
its role in the near future. The omission of all reference thereto constitutes the only 
serious quarrel which we have with the author of this excellent monograph, 


uestions © CAnswers 


NoTE.—T his section of the magazine is placed 
at the disposal of all readers who wish to receive 
advice and information on matters pertaining 
to both the technical and non-technical sides of 
wireless telegraphy. There are no coupons to 
fill inland no fees of any kind. At the same 
time readers would greatly facilitate the work of 
our experts if they would comply with the 
following rules : (1) Questions should be num- 
bered and written on one side of the paper only, 
and should not exceed four in number. (2) 
Replies should not be expected in the issue 
tmmediately following the receipt of queries, as 
tn the present times of difficulty magazines have 
to go to press much earlier than formerly. (3) 
Queries should be as clear and concise as 
possible. (4) Before sending in their questions 
readers are advised to search recent numbers to 
see whether the same queries have not been dealt 
with before. This will save us needless dupli- 
cation of answers. (5) The Editor cannot 
undertake to reply to queries by post, even when 
these are accompanied by a stamped addressed 
envelope. 


F. В. G.—(1) An operator on entering the 
service of the Marconi Company is required to 
provide his own uniform and kit, the total 
cost of which should not exceed f10. This 
expense has to be borne by him personally. 
(2) The Marconi Company is prepared to 
accept suitable applicants at any stage of 
training, but in the event of a man already in 
a wireless school and receiving instruction. it 
is considered desirable that he shall remain in 
the particular school until he obtains his 
Postmaster-General's certificate. (3) А wire- 
less operator in the service of the Marconi 
Company commences with a salary of 25s. per 
week and all found on board ship. As soon 
as he is promoted to the position of operator 
in charge of a wireless installation, which fre- 
quently happens within а few months, he 
receives an increase of 5s. per week. Of 
course, the value of the free board and lodging 
provided on the ship is considerable at the 
present time. 


AMATEUR (Polmont).—To tune іп on а 
multiple tuner proceed as tollows: With the 
change-over switch on stdbi, the tuner-switch 
on the first stop and the aerial tuning in- 
ductance on the first stop, vary the aerial 
tuning condenser from zero to “short” 
steadily, listening carefully on. the. telephones 


meanwhile. [f no signals are heard by the 
time '' short” is reached, slowly increase the 
aerial tuning inductance stud bv stud until 
signals are heard the loudest. Adjustment 
of the aerial tuning condenser should then be 
made to get the best signals. Having got 
good signals on the stdbi side, put the change- 
over switch on ‘‘tune”’ and set the tuning 
switch on one of the four studs depending on 
the position of the aerial tuning condenser as 
follows: If no aerial tuning inductance is in 
circuit and the reading on the aerial tuning 
inductance is very low, it may be necessary to 
place the tuning switch on the first stop, but 
in most cases (such as а 600-meter wave) 
the second stop will be the correct one. Then 
placing the intensifier handle at 90°, place both 
the intermediate tuning condenser and the 
detector tuning condenser on zero, and then 
take hold of both at the same time, vary them 
together slowly until signals are heard loudest. 
The coupling should then be reduced, and all 
three condensers readjusted to give the best 
results. Тһе looser coupling—41.e., the smaller 
reading on the intensifier handle, the sharper 
will be the tuning, but the weaker the signals. 
With coupling in the neighbourhood of ro?, 
tuning is very sharp, and very careful adjust- 
ment of the condensers must be made. When 
апу considerable amount of aerial tuning 
inductance is inserted, the third or fourth 
stops of the tuning switch will need to be 
used. 


" WaANT-TO-EKNow" (St. Helens).—(1) А 
Second-Class Postmaster-General's Cert:ficate 
differs from the First-Class onlv with regard 
to the speed of the holder. Whilst a First- 
Class Certificate indicates that the holder can 
send and receive at not less than twenty words 
a minute, the Second-Class indicates that he 
can send and receive at not less than twelve. 
words per minute. А temporary First-Class 
Postmaster-General’s Certificate indicates that 
the holder is competent to take charge of a 
wireless station during the war, and is capable 
of sending and receiving at not less than 
eighteen words per minute. The latter cer- 
tificate is, of course, more useful at the present 
time. (2) All operators in the service of the 
Marconi Company appointed to duty on board 
ship commences at 25s. per weck, with all 
found on board ship. (3) AS soon as con- 
ditions permit all holders of temporary cer- 
tificates will be required to complete their 
training for the First-Class Certificate. (4) 
There is a great demand for wireless operators 
at the present time, and if you wish to enter 
the service you should make immediate appli- 
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cation to the Traffic Manager, Marconi Inter- 
national Marine Communication Co., Ltd., 
Marconi House, Strand, W.C.2, whether you 
have any knowledge of the subject or not, as 
free training is now being given to suitable 
men. (5) This question is answered under (3). 
We take this opportunity of pointing out 
to our correspondents who expect early 
replies that this magazine is now published 
on the 25th of the month, and, of course, goes 
to press much earlier. This particular letter 
was received in the Editorial Office on Sep- 
tember 24th with a request that it should be 
answered т the October issue. This is 
expecting a little too much in war-time ! 


А. Н. D. (Ilford) asks: What is the voltage 
which will break down the condenser in the 
base of a coil ? The condenser referred to is 
that in the base of a ro-inch induction coil 
supplied with the Marconi Emergency Gear, 
and consists of sheets of tin foil interleaved 
with varnished paper asa dielectric. Answer ; 
We cannot furnish the figure for this break- 
down voltage, and can only say that it takes 
a far higher voltage than that generated in 
the primary of the coil to puncture the die- 
Jectric. In this case. as in all others, the 
Marconi Company allows an ample margin of 
safety, but does not publish the test-room 
figures. The answer, we think, given above 
should be sufficient for any examiner. 


C. L. L. T. gives no address, so that we cannot 
answer his query. 


W. С. Н. (West Hartlepool).—If vou are 
only slightly short-sighted, this should not 
debar you from service on the marine staff of 
the Marconi Company, provided your eyesight 
is suitably corrected bv glasses. 


H. G. (Hulme, Manchester).—You will find 
full particulars of Marconi kit in the Wireless 
Diary and Note Book, published by the Wireless 
Press, Ltd., and advertised on another page. 
Any of the tailors advertising in this magazine 
will be able to supply vou with full outfit. 


А. В. (Enfield) asks us to inform him as to 
what it is necessary to know in the way of 
education before he is able to train as a wire- 
less operator in the Marconi Companv's 
School. The only answer we can give to this 
is that the Marconi Company requires each 
applicant to have a fair general education, 
such as is given in the average school. We 
notice our correspondent spells necessary 
“ nessesarv,"" which indicates that his spelling 
at least is weak. 


— —— 


H. S. (Durban).—Your question is by no 
means a silly one, as vou scem to think. Itis 
one which has occurred to almost every intel- 
lizgent student. An ‘‘earth’’ connection 15 
not absolutely necessary on a wireless station, 
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although it greatly increases its efficiency in 
nearly all cases. Аегоріапев and airships 
have, instead of earth connection, which is 
obviously impossible, what is known as a 
“ balancing capacity." Оп ап aeroplane, 
for instance, the aerial is a trailing wire and 
the balancing capacity some metal part of 
the machine such as the engine. The field 
then extends between the aerial and the 
balancing capacity instead of between the 
aerial and the earth as happens on a land or 
ship station. We are always glad to answer 
questions from our readers in distant parts of 
the Empire. 


Е. J. H. (Croydon).—In another part of this 
issue you will find particulars of the free 
training scheme provided by the Marconi 
Company for young men who wish to become 
wireless operators, and if you desire your 
application to be considered you should for- 
ward it at the earliest possible moment to 
The Traffic Manager, the Marconi Inter- 
national Marine Communication Co., Ltd., 
Marconi House, Strand, W.C.2. 


А. M. (Liverpool).—(1) For the information 
asked for in your first question vou should 
apply to Marconi's Wireless Telegraph Co., 
Ltd., Marconi House, Strand, London, W.C.2. 
(2) The Secretary, General Post Office. 


THIS MAGAZINE CAN BE SENT 
FREE TO OUR TROOPS ABROAD BY 
LEAVING IT AT A POST OFFICE. 


PARTMENTS, special terms to Marconi Students only, 

15 minutes by tube to "Тһе Strand," good table, ex- 
cellent references, 16/6 per week inclusive. —MRS. BARRY 
YORKE, 22 Hogarth Road, Earl's Court, London, S.W. 


HE YEAR-BOOK OF WIRELESS TELEGRAPHY 

& TELEPHONY.—We have had the opportunity of 
rp lan a few copies of earlier issues and can offer them as 
ollows— 


1914 edition, 12 copies only, 3/- post free United Kingdom 
4/- Abroad. 


1915 edition, 4/- United Kingdom; 5/- Abroad. 


Tue У/іккілев Press, Гто.. Marooni House, Strand 
London, W C 


PECIMEN COPIES. — We shall be pleased to send 

entirely free of charge a few specimen copies of Тик 
WIRELESS WOoRLD to the friend of any reader likely to be 
interested in the magarine.—Send a posteard to Sales 
Manager, Тик WinELESS WonLD, Marconi House, W.C. 


The simpiest method of obtaining " THE 
WIRELESS WORLD” — —— 
standing order with your newsagent 


Place a 
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SULLIVAN INSTRUMENTS 


Sullivan “ Universal” Galvanometers and Shunts for Land and Sea Use. 


SULLIVAN TELEPHONE RECEIVERS. 
Fast Speed Wheatstone Automatic Transmitters and Receivers, guaran- 
teed at 400 words per minute, and Wheatstone Apparatus generally. 
Precision and Standard Measuring Equipments for D.C. and A.C. (high 
frequency) determinations, Condensers of Low Power Factor, etc. 


H. W. SULLIV AN WINCHESTER HOUSE, LONDON, E.C., ENGLAND. 


Works: LIVERPOOL HOUSE, MIDDLESEX ST., LONDON, E.C. 


Telegrams : “ Deadbeat, London." Telephone ссе ү СОЗ Wall. 


Silk and Cotton Covered H.C. Copper Wire, Resistance Wires, Fuse Wire. 
Binding Wires, Chareoal Iron Core Wire, Asbestos Ж 
Covered Wire. 


] 1. 
London, E.C. 
SON 5, 19, Clerkenwell Вов. 13259 Central. 


& “ iston, Lendon " Braided 
ISTO М 5с Ог and Twisted Wires, Bare 
Я 3 ORMISTON & *_ Copper Strand & Flexibles of any Constraction, Wire 
(Р. 2. Ropes & Cords, dewn to the fanest sizes, ia Galvanized Steel. Phosphor Broaze.ete. 


NORMAN, SMEE & DODWELL 


MANUFACTURERS OF HIGH-CLASS VARNISHES for Coach 
Builders and Decorators, Railway Carriage and Locomotive Builders, and 
Ship Builders. Special Insulating Varnishes for Electrical Purposes 


Offices and Factory: MILES LANE, MITCHAM, SURREY. 


Prepare for the Trade Boom after the War! 


There is sure to be a great demand fcr those who can speak, write and understand 


FRENCH, RUSSIAN, 


SPANISH, wen GERMAN 


Hug»'s 1917 Self-Tuition System is entirely different from anything ever attempted in Language Teaching. 

Hugo's 1917 Self-Tuition System enables you, even if you do not know one single word of French, to begin from 
the very outset to form hundreds of conversational sentences, as used by natives. This is possible only by the aid 
of Hugo's Practice Tables and Vocabularies. You will not only be able to write the sentences ; you can prenounce 
them correctly by Hugo's Imitated Pronunciation. 


HUGO'S 1917 Self-Tuition Course. Ву Post 
2/6 “очих тон ок ел об 


For this 30s. you receive: Fifty Self-Tuition Lesson Booklets sent post free, weekly, as well as Hugo's Unique 
Practice Tables and Vocabularies. These alone are worth the 30s. In addition you receive Hugo's up-to date text 


books, selling price of the French. 12s. 6d. These are the best books ever written for quickly acquiring Reading, 
Writing, Conversation, and Commercial Correspondence. Also six Class or Private lessons, ога] or postal. 


For Prospectus apply to 33 Gracechurch St., Е.С. Specimen Booklet sent free if '' Wireless World’ mentioned 


HUGO’S CONVERSATIONAL CLASSES. 


FRENCH. RUSSIAN, ITALIAN. or SPANISH Taught {п 24 Lessons. Evening—French, 1s. per week. 
Day ог Evening.—Special Classes, limited to 5 members, French. Spanish, or Italian, 15. 6d. per week. 
Russian, 15. 94. рег week. Private Lessons from 3s. ап hour. 


NATIVE TEACHERS BOOKS INCLUDED FEES PAYABLE QUARTERLY 


HUGO’S LANGUAGE INSTITUTE (Established more than 40 Years) 


64-66 Oxford St., №, 1. 33 Gracechurch St , Е.С. 3. 205 Farl's Court Rd.. S.W.5. 


~ 


~~ 
o. 


Please тен тон “© The Wireless World " селен оне to Advertisers. 


Ope 


WIRELESS 
-WORLD- 


Volume V. No. 57. DECEMBER, 4 1917. 


Bringing near the Far-away Islands 


Some Personal Experiences of a Wireless Operator 


By W. B. COLE 


WRITERS of fiction have woven no end of romance around the wearers ot the 
silver greyhound, “ King’s Messengers,’’ who spend their lives in ceaseless travel 
between the British Foreign Office and the various diplomatic centres of the world. 
In its way, the róle of the wireless engineer is every bit as dramatic. Не may be 
called upon at any moment to pack up his traps and be off to fulfil his mission in 
life, that of bringing some unit of the human race, thousands of miles away, into 
closer touch with its fellows. We play our part in the business of the world in 
every part of the habitable globe, 


“ From Greenland's icy mountains to India's coral strand." 


Let me instance this from my own recent experience. © 

Just returned from Spain, I was suddenly called upon to proceed to a little- 
known archipelago, lying half-way between the Orkney Islands and Ultima Thule 
(known to modern geographers as Iceland). This island group is composed of no 
fewer than twenty-three separate units, only eighteen of which contain any perma- 
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nent inhabitants. They lie nght out of the beaten track of ocean ships, 250 miles 
north of the extremest promontory of Scotland, and a little further still from the 
Western Coast of Norway. 
It is with this latter 
" country that their history has 
been connected from the 
earliest days. The first colo- 
nists appear to have settled 
in the Viking era. · А Nor- 
wegian chief, named Grim 
Kamban, who pitched his tent 
in Suderó in 825 A.D., is said 
to have found a small monas- 
tery, or settlement of Scotch 
and Irish monks, who had 
brought with them sheep from 
their native mountains and 
proved that they throve well 
in their new surroundings. The 
legend of these sheep-farming 
monks, however, seems open 
to suspicion, in view of the 
fact that the chronicler en- 
deavours to found thereon a 
very doubtful origin for the 
name Faróe, in which the 
primitive etymologists pro- 
fessed to recognise a reference 
to the word faar, meaning 
Sheep. There seems little 
doubt that, as a matter of 
fact, on account of their dise 
tance from inhabited centres they were dubbed the Far-Oé, or ''Far-away 
Islands." 

However this may be, they shared in the fate of Norway and Iceland, falling 
during the Middle Ages under the rule of Denmark. We find, by the way, ап 
admirable illustration of the '' nook-shotten " nature of this archipelago during the 
readjustment of Europe which took place at the close of the Napoleonic era іп 1814. 
Pressure was put upon Denmark to surrender her sovereignty over Norway ; but 
Iceland and the Faróe Islands remained under Danish rule, because the negotiators 
of the (1814) Peace of Vienna did not know that there were such islands in existence ! 

It will be secn from the foregoing remarks that, important as wireless telegraphy 
may be to the most populous countries in the world, its value to such isolated com- 
munities as these is beyond all price. I may frankly confess that when my orders 
first reached me my acquaintance with the destination towards which I was bound 
was not many degrees removed from the total ignorance of the diplomatists at 
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Vienna above referred to. When, in due course, I arrived upon these shores I 
found myself in a climate by no means as rigorous, from the point of view of tem- 
perature, as I had expected. This is due to the beneficent action of the Gulf Stream, 
whose warm current keeps the average winter temperature at the level of about 38:5 
Fahrenheit. At tbe same time, the waters in whose bosom they lie prevent the 
summer temperature from rising above 50'9 Fahrenheit. The islands, therefore, 
possess an equability of temperature which can be rivalled by but few localities in 
the world. A further result of this compromise between two contending forces of 
nature consists of the moistness of the atmosphere. Great masses of clouds, heavy 
rainfall and constant winds constitute the leading characteristics of the Faróes. 
Only 86 days in the year are free from rain, and only on six days (at an average) 
do they enjoy cloudless sun- | 
shine, whilst the теап рег- 
centage of calm days falls 
as low as 7 per cent. The 
northern and western coasts 
are mountainous and rocky, 
liable to beshrouded in sea 
fogs, and surrounded by 
strong tidal currents and 
stormy seas. The cliffs rise 
to sheer heights varying from 
I,700 to 2,000 feet. In the 
easterly and southerly direc- 
tions the cliffs slope gently 
down to the shore, and we 
find a littoral indented with 
numerous fjords of varying 
depth. The mountain heights 
are terraced, and present the 
appearance of having been 
constructed by piling flat 
rocks upon each other, begin- 
ning with the largest at the 
base. The highest elevation 
is reached on Osteró (East 
Island), where Mount Slat- 
taratind reaches a height of 
2,900 feet. 

The whole of the 510 
square miles composing the 
superficies of the islands is ! ; м T таша 
formed of basalt, which at A TYPICAL BIT OF FAROE-ISLAND COASTLINE, 
Frédeb6 (on the Island of | | 
Suder6) appears in beautiful specimens of isolated prismatic columns, which split 
up the rays of daylight and produce wonderfully beautiful colour effects. The 
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action of water and weather has evolved many curious formations, some of them 
resembling men’s taces, some ships in full sail, and a great body of legendary lore 
has centred itself round these 
curious natural phenomena. 
Here and there may be seen 
lofty columns, supporting 
vast arches, composed of 
huge masses of rock, beneath 
which yawn caverns whose 
floors are covered with the 
sea. In some cases ‘such 
tunnels extend right through 
the island. We have an in- 
stance of this on №56 
(Needle Island), which owes 
its patronymic to the vast 
cavern, roo feet in height 
and 600 feet long, which 
pierces the island from end 
to end. This boring is 
situated about half a mile 
from the southern extremity, 
and the island thus follows 
the configuration of а 
gigantic needle. “ Needle 
Island " forms a happy 
hunting ground for the - 
geologist, containing within 
itself nearly all the charac- 
teristic rocks and minerals 
‘of the Faróes. Although coal 
of a clean and shiny appear- 
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SOME CRAGS ARE CARVED INTO WEIRD SHAPES BY ance exists in fair quantities 
THE ACTION OF WIND AND WEATHER. оп the island of Suderó, the 


poorness of its quality and 
the difficulty of transport cause peat to be used as the national fuel Ап 
abundance of this material, chiefly composed of rotted sedge and bog-cotton, may : 
be found practically everywhere. 

Probably the favourite god of the heathen Vikings was Thor, the Hammerer, and 
the old Viking association of the Faróese is exemplified in the fact that Thorshavn* 
is the name of their capital. This city, which contains 2,300 out of the 20,000 in- 
habitants who form the total population of the archipelago, stands on the Island 
of Stromó at a point where the “ Needle Island ” (five miles long by one mile broad) 
forms a natural breakwater to the harbour. 


* See illustration, page 591. 


TVERAA WIRELESS STATION ОМ THE ISLAND ОЕ SUDERO. 
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I found the inhabitants, who are mainly of Norse descent, as simple and grave 
in their manners as they are industrious in their habits. НоѕріќаЫе to a degree, 


their reception of myself was most kindly, and in all the countries whither my 
wanderings have taken те I have in the Faróes felt—less than anywhere else—as 
though I were living in a foreign country. When I first caught sight of the national 
costume, I could not at once remember what chord of memory it stirred. ’Twas 
some time before I realised that the brown coat of native material and the red- 
and-blue cloth cap bore a strong resemblance to the characteristic garments worn 
by Neapolitan fishermen. Black knickerbockers fastening at the knee, decorated 
with gilt or silver buttons, grey stockings, and yellow untanned sheepskin shoes 
tied round the ankles with many strands of white wool give thc finishing touches 
to a dress both striking and picturesque. 

The Saga of St. Olaf, the king who ruled Norway at the time when Canute occu- 
pied the throne of England and Denmark, narrates how the Norse monarch sum- 
moned to his Norwegian capital representatives from the Faróe Islands іп order to 
impress upon them that 

“the law and land privilege which he set them should be observed in the Ғагбе 

“ Islands, and also the scatt (taxes) be levied which he laid upon them.” 

Oaths of obedience were duly sworn by the Faróese; but the ship subsequently 
sent with the tax collectors on board somehow or other never arrived! Nowadays 
Denmark is the Suzerain country, and the Danes leave the administration in the 
hands of a local Parliament. They also summon two members, elected annually, 
to represent the islanders in the Danish Assembly at Copenhagen. Of these, one 
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member is attached to the Landsting, or Upper House. This member is chosen by 
the Faróese Parliament. The delegate sent to the Folketing, or Lower House, is 
elected by the direct suffrage of the Faróe electors. The islanders are ruled by a 
governor, a sheriff, a judge, and the chief priest; whilst Sysselmen (deputy 
governors) administer affairs in local centres. Women possess votes on the Town 
Council ; and it is said to be due to their influence that all intoxicating liquors are 
barred public sale. Such commodities can only be purchased at the club or imported 
privately. The House of Parliament holds its sittings annually in Thorshavn, and 
the session is opened with prayer and a sermon from the chief priest. Following the 
model of Iceland and Denmark, the national religion is Lutheran. I found also 
an Evangelical Mission, founded more than forty years ago by a Scottish minister, 
whose son and other disciples are carrying on the good work initiated by him. 
Thanks to the rugged formation of the surface, there are no railways in the 
islands, and no roads of any length, with the result that communication between 
one village and another is mainly carried out by sea, to the neglect of the rough 
tracks across the hills. Three lighthouses have been established for the assistance 
of navigation, as well as shore lights in most of the principal harbours, but no fog- 
horns are maintained. On all the islands rocks of varying size may be found 
scattered everywhere. The stratum of earth is so thin that it sometimes amounts 
to no more than eight inches in depth, whilst even in the arable valleys it seldom 


THORSHAVN, THE CAPITAL OF THE FAROE ISLANDS. VIEW OF THE CITY AND BAY. 


exceeds four feet. Тһе bright spots in an otherwise gloomy landscape consist of 
the cultivated fields, which shine out at times during the summer and winter. 


(To be continued.) 
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HE subject of our biography, Мг. Balth van 
der Pol, Junior, was born at Utrecht (Holland) 
on January 27th, 1880. After going through 
the regular curriculum of elementary and 
secondary education in that town he pro- 
ceeded to the University in Utrecht іп тотт 
for the purpose both of specialising there 
in the subjects of mathematics and physics. 
After the usua] three-year course he graduated 
as Candidaat (а degree equivalent to the B.Sc. 
of London) in 1914 ; and, after a further two years' 
devotion to the study of experimental and theoretical 
physics, under Professors Julius and Огпвіеп, 
achieved the distinction of Doctorandus in 1916. His 
interest in the theory and practice of wireless tele- 
graphy dates back to 1004; and, as year succeeded 
year, he found himself more and more attracted by 
the fascination of this new development of Electrical 
Science. Probably Mr. van der Pol was one of the 
first physicists in Holland to devote serious attention 
to radiotelegraphy from the physical and mathe- 
matical point of view, and—there being no physical 
laboratories in Holland specially equipped for 
research work in wireless—he came over to England 
in the fall of 1916, and studied for a year under 
Professor J. A. Fleming in the Research Department 
of the Pender Electrical Laboratory at University 
College, Gower Street. 

In the summer of 1917 he went into residence at 
Cambridge in order to engage on research work in 
connection with the propagation of electric waves 
over the surface of the earth, under Professor Sir J. J. Thomson 
in the Cavendish Laboratory. At the moment of writing Mr. van 
der Pol is still devoting himself to this work. 

"Readers of THE WIRELESS WoRLD know that he is a valued 
contributor to our own magazine. The paper on the “ Wave-length 
of Antennae with Fly-wheel Coupling," which appeared in our 
November issue, is from his pen, and has attracted much attention 
from scientists. Over and above a number of articles which he 
has published elsewhere, he is responsible for monographs on 
the production of alternating current which have appeared in 
the Proceedings of the Копп. Academie van Wetenschappen 
at Amsterdam. An important paper was read before the Physical 
Society of London by him in the course of the current year, on the 
subject of “The Wave-lengths and Radiation of Loaded Antenne." 
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Some Further Notes on the 
Measurement of Continuous 


Waves 


By D. J. 


In the October issue of the WIRELESS WoRLD the measurement of continuous 
waves was considered from a more or less theoretical point of view, without more 
than a passing reference to some of the difficulties encountered in the practical 
working of an oscillating wave-meter. These difficulties are worthy of consideration 
and сап be overcome by suitable modifications of design based on experimental 
results. 

The circuit described in the previous article, though giving excellent results, can 
be profitably simplified without detracting from its efficiency as a receiver and 
generator of undamped oscillations. From the first circuit (reproduced in Fig. 1) 
it is seen that sustained oscillations are produced by having a separate reaction coil 
coupled to another coil of variable wave-length: This coupling is, of course, fixed 
and should not be altered, as a variation of coupling also produces a variation of 
wave-length to a certain extent. 

For practical purposes, then, it is really unnecessary to have two separately 
wound coils, which would entail extra care in construction, Тһе same principle may 
be applied in a more practical manner than shown in Fig. 1 by using a single coil 
wound with fine insulated wire and having a tapping taken from about half-way. 
Fig. 2, which illustrates this, also shows the modifications necessary to make the 
circuit similar to that given in the first diagram. Тһе telephone receivers and 
sheath battery are still in the sheath circuit, and the grid circuit consists of the 
lower half of the coil, the half-way tapping going to the positive side of the six-volt 
accumulator and the extra lower end of the coil being connected to the grid of the 
valve. 

By revising the circuit of Fig. 1 in this manner the construction of the wave- 
meter becomes simpler and, if anything, more effective. In the original circuit it was 
necessary to take care that the two coils were wound correctly relative to each other, 
as otherwise there would be an opposing effect by the reaction coil, and the system 
would refuse to oscillate. . By using a single coil, with a tapping half-way, as shown 
in the second diagram, the general construction becomes simpler and it is impossible 
to have the coils reversed. The circuit can therefore be connected up without 
previous trial, and is certain to oscillate. 

It is not intended to give any detailed particulars regarding the actual number 
of turns of wire, etc., or any such minor points of construction. They will vary 
according to individual requirements, and the actual construction presents no 
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difficulties. It will not, how- 
ever, be out of place to draw 
attention to one or two details R 
of general design which will 

result in an efficient measurer 

of continuous waves. 

The reaction coil R in Fig. -— 2. 

2, as in Fig. т, is of fixed т- 
ductance, having a value about 


C 
equal to the portion of the coil 
included in the sheath circuit | TU 
—3.е., the lower half, This re- ^ (^ 


action coil is aperiodic, and : 
the oscillations which take Ele ds 

place in it, when the circuit 

oscillates, are forced. One end of this coil is connected to the grid of the valve 
and the other end is joined to the positive side of a six-volt accumulator. It is 
connected to the positive side in order to make the circuits oscillate more readily. 
If the connection is made to the negative side of the accumulator the valve will 
oscillate, but it requires a sheath battery of greater voltage to make it do so. The 
accumulator used need not necessarily be a six-volt one, but that is a suitable size. 
. Ап accumulator of higher voltage can be used and will require less voltage on the 
sheath battery to make the valve oscillate. Оп the other hand, the filaments of most 
valves at present in use will soon burn out if more than six volts are put across them. 
А six-volt accumulator is therefore a suitable source of current for lighting up the 
valve. 

The sheath circuit coil—the lower coil in Fig. 2—is about the same size as the 
reaction coil, and has in parallel with it a variable condenser C. One side of this 
condenser is connected to the same side of the accumulator as the grid circuit coil. 

| The other side of the соп- 

denser is connected to a 

| pair of low resistance 

usd cir ‘phones. The other side of 

the telephones аге соп- 

nected to the negative side 

of the sheath battery, the 

positive of which is con- 

nected directly to the sheath 
of the valve. 

The inductance in the 
sheath circuit is of such a 
value that when the variable 
condenser C is set to its 
minimum capacity the 

' sheath circuit is turned to 
FIG. 2. the minimum wave-length 
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it is required to 
measure, All varia- 


шим, ПАДААААЛАААЛААААА tions ог iq 
Oscillations VAY TV VVVUVU VV 7 с ME 


ing the condenser C, 
which is of such a 
value that when set 
Focal A JA AA A AAA AAA AA to its maximum 
Озс! Па ом V V y VVV V VVO y Y Y, Y V capacity the sheath 
oscillatory circuit is 
tuned to the highest 
| wave-length to be 
Beats | & A | 1 y, | f | | . measured. Тһе fre- 
Produced | Voc | | | V | | | / Y | | у quency of the 
continuous waves 
| emitted Бу the 
apparatus is there- 
i | fore regulated solely 
pike | АУ „АЛ Л ААЛУ p mi Ін. by а small variable 
Rectified | condenser, which 
| wil give а very 
ЕТС. 3. _ wide range of wave- 
lengths. The cali- 

bration of such a wave meter is discussed later. 

The telephones are of the low-resistance type, although high-resistance ‘phones 
can be successfully used. Changing from high-resistance "phones to those of low 
resistance causes an appreciable change of wave-length, however. Owing to the 
inductance of the coils, high-resistance telephones give the sheath oscillatory circuit 
a slightly greater wave-length. To obviate this effect on wave-length a small fixed 
condenser D, of about сооз mfd., is placed across the telephone terminals. This 
condenser does not affect tuning, but offers an easier path for oscillations than through 
the telephones, which, even when of the low-resistance type, possess considerable 
impedance, which tends to prevent the valve oscillating. Comparison of results 
obtained with and without the condenser shows that the oscillations are appreciably 
feebler without the condenser. 

The sheath battery in Fig. 2 may consist of four or five ordinary flash-lamp 
batteries, giving a voltage of about 20 volts. This voltage is ample to give fairly 
strong oscillations. The valve, in fact, will easily oscillate on то volts, and even 
6 volts. If 8 volts are used for lighting the filament it will oscillate on about 3 volts. 
The battery, however, especially if it consists of small cells, should be of sufficient 
voltage to produce fairly strong oscillations, to allow for a drop of voltage after it has 
been used for some time. There 1s another and more important reason, however, 
for having the oscillations in the wave-meter fairly strong. It has already been 
stated in the previous article that, in addition to receiving continuous waves, the 


wave-meter also sends out waves of variable length, which can be picked up on any 
instrument designed for the reception of such waves. lmmediately the filament 
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current is switched on by means of the switch S, sustained oscillations are set up 
which will continue all the time the valve is lit up. These oscillations set up con- 
tinuous waves of a definite length which, though incapable of travelling more than a 
short distance, are still sufficiently strong to influence a continuous wave receiving 
instrument when brought within a few yards of it. 

Without any alteration to the circuit the wave-meter is also capable of being 
used as a measurer of received waves, since the valve is oscillating both for sending 
and receiving, and since the telephone receivers are always in circuit. When, 
therefore, waves emitted from a transmitting station reach the wave-meter additional 
oscillations are set up in it which form beats with the feeble local oscillations already 
taking place. 

The relation between the strength of these local oscillations and the strength of 
the oscillations in the transmitting apparatus has a very important bearing on the 
correct measurement of continuous waves. Let us only consider for the moment the 
case of an oscillating wave-meter similar to the one described being used to measure 
the length of waves emitted by a continuous wave-transmitting station of small 
power. 

If the wave-meter be held at some distance from the transmitter, the oscillations 
set up in the wave-meter by the transmitter will be of approximately the same 
strength as those already taking place. The amplitude of these oscillations produced 
by the transmitter may be varied at will by moving the wave-meter closer to or 
further away from the transmitter aerial or earth lead. The case where the ampli- 
tudes of the two sets of oscillations are exactly equal is shown in Fig. 3. Тһе first 
line shows the incoming oscil- 
lations set up in the wave- 
meter by the continuous 


wave transmitter. The second + t " $ | A f N | l Г | Г Г | 
line shows the local oscilla- VAY UV 


tions taking place inside the 

wave-meter. The third line 

shows the beats produced, 

while the fourth line shows 

these beats rectified. It is РА. 

these rectified beats of audible 

frequency that produce the 

note in the telephone re- 

ceivers. Тһе dotted line 

represents the movement of | NAAT A NAS | | ПАЛ | 

the telephone diaphragm. TV VY ТАТ, У | УХУ 
Fig. 3 only shows very 

roughly what takes place in 

the wave-meter when the А 

amplitudes of the two sets of A Å ДУА ]\ ЛА АЛЛА АА: А 

oscillations аге equal, This 15 

the best condition, though not 

by any means essential. FIG. 4. 
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Fig. 4 shows what takes place when the wave-meter is too near the aerial and 
the oscillations produced in the wave-meter by the transmitter are very much 
stronger than the local oscillations. When this happens much less accurate results 
are obtained. If the wave-meter be held too close to the transmitting instrument, 
so that conditions are as illustrated in Fig. 4, instead of hearing the characteristic 
chirp when the wave-meter condenser is turned round, only the very high notes are 
obtained, and between the two limits is a long silent interval. The length of this 
silent interval depends upon the relative amplitudes of the superimposed oscillations 
in the wave-meter. The nearer the wave-meter is to the sending instrument the 
greater will be the disproportion between the local oscillations and those from outside, 
and therefore the longer will be the silent interval. 

By taking the middle of the silent intervalas being the correct wave-length rough 
results may be obtained. Such a course, however, is very undesirable, particularly 
if the silent interval is more than a very short distance. The wave-meter should 
always be at such a distance that the peak of the wave seems very sharp, and so that 
no silent interval is heard at all. This result may be obtained either by strengthening 
the local oscillations in the wave-meter, so as to correspond more with those emitted 
by the transmitter, or by taking the wave-meter some distance away. This latter 
method is often inconvenient, as it is desirable that the operator who is working the 
transmitting set should be able to make the necessary adjustments to send on a 
certain wave-length, without having to go away from his instruments. In order to 
obviate such inconvenience the wave-meter should have a sheath battery of about 
40 volts. It will then be found unnecessary to move the wave-meter away from the 
set. 

In order to obtain the greatest accuracy, however, the best plan is to have the 
wave-meter and its telephone receivers at a considerable distance from the sending 
set. The tuning is sharper and no mutual effects between wave-meter апа instru- 
ment are produced. | 

Very misleading results are often obtained by having the wave-meter too near 
the set or aerial. Frequently the fundamental wave is too strong and produces 
little and sometimes no effect in the telephones. On the other hand, complications 
arise owing to the weak harmonies generated in addition to the fundamental waves. 
These harmonies frequently produce much louder chirps than the fundamental waves 
when the wave-meter is too close to the instrument, and so may give rise to incorrect 
assumptions, Ata distance, though, these harmonics are too weak to influence the 
wave-meter, which will then only respond to the real fundamental waves. It would 
be as well, perhaps, to point out that it is not sufficient to move the wave-meter 
alone away. The telephone leads and the operator wearing the receivers should also 
be at some distance from the instrument. 

Let us now consider the use of the wave-meter in conjunction with a continuous 
wave-receiving instrument. The oscillations in both instruments are now more of 
the same order and the wave-meter may be brought close up to the receiving set 
without causing complications. 

From this it is seen that to measure transmitted waves the sheath battery of the 
wave-meter should be of higher voltage than is necessary for the other uses of the 
wave-meter in conjunction with receiving apparatus. А switch may be used if 
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considered desirable to give, say, cither 40 volts or 15 volts from the sheath battery 
when the wave-meter is required to receive or send respectively. Such an arrange- 
ment is, however, really unnecessary, as an average voltage enables the wave-meter 
to be used for both purposes. 

The actual calibration of the wave-meter, already briefly discussed, presents 
several difficulties. The variable condenser of Fig. 2 may either be calibrated in 
actual wave-lengths or in degrees. The latter method is, of course, to be preferred, 
and when used a card is required similar to that on a Marconi wave-meter, giving the 
wave-lengths which correspond to the different degrees on the condenser. This 
system allows of periodical checking of the accuracy of the wave-meter. 

The wave-meter is so sensitive that the slightest changes of wave-length can be 
observed to within a few mctres. The slightest alteration of the position of the hand 
will vary the wave-length to a measurable extent. Even the changing of the valve 
would necessitate a recalibration of the wave-meter if particularly great accuracy 
were required. For practical purposes, hcwever, one or two metres make no 
difference and sufficiently accurate results may be obtained by the use of the wave- 
meter described. 


A Jig-Saw Puzzle and its Solution 


AT the beginning of November the Admiralty published a mysterious message 
about a mysterious boat. Тһе text ran as follows : 

An attack was made on our vessels patrolling the Belgian coast by an electrically 
controlled high-speed boat. 
This paragraph naturally aroused considerable comment, and the daily Press set 
to work to build their theories upon the subject. The larger proportion of them 
would appear to have taken it for granted that the electrical control spoken of 
must be wireless, and in some instances our contemporaries published accounts 
of the work which had been done with wireless controlled boats at the end of 
the nineteenth and earlier part of the twentieth century, both in Europe and 
America. Мг. Archibald Hurd, writing in the Daily Telegraph, gave it as his opinion 
that the boat mentioned in the Admiralty message was nothing but a development 
of the Brennan torpedo vastly increased in size. Such instruments are controlled 
from the shore by wires working upon a drum, and necessarily possess but a limited 
range. Mr. Hurd seems to have been the nearest to the truth, for our official 
“ Mystery Men," а week after their first paragraph, issued a further communiqué 
which provided the solution. This later communication ran as follows : 


The electrically controlled motor-boats used on the Belgian coast are twin petrol- 
engined уеѕѕ 215, partially closed іп, and travel at a high speed. They carry а drum with 
between thirty and fifty miles of insulated single-core cable, through which the boat is 
controlled electrically. Тһе forc part carries a considerable charge of high explosive, 
probably from 300 lb. to 500 Ib. in weight. 

The method of operating is to start the engine, after which the crew leave the beat. 
A scaplane, protected by a strong fighting patrol, then accompanies the vessel at a 
distance of three to five miles and signals to the shore operator the helm to give the 
vessel. These signals need only be starboard, port, ог steady. The boat is zig-zagged 
while running. This may be either intentional or unintentional. 

On being steered into a ship the charge is exploded automatically. 
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A PHONETIC SYSTEM OF TEACHING TELEGRAPHY. 


AT the present time when so many young men are learning telegraphy for the 
purpose of entering the wireless service, our readers will be interested in a new system 
of instruction developed in the United States by Мг. С. Н. Weiser, an engineer on the 
staff of the Bell Telephone System. In an article which appears in our American 
contemporary, The Telegraph and Telephone Age, Mr. Weiser considers the method 
of teaching usually employed and criticises it from his point of view. He then 
outlines the principles of his phonetic system. 

By the phonetic system of instruction in telegraphy, says Mr. Weiser, the student 
does not learn the code of dots and dashes. Не is taught the composite sounds of 
the letters as they might be made in a message sent at the rate of eighteen to twenty 
words per minute. For example, five or six letters are selected and sent over and 
over again until the composite sounds are firmly fixed in the mind. Gradually the 
other letters, numerals and punctuation marks are added. Long before the entire 
alphabet has been mastered the students are receiving small words made up of letters 
the sounds of which they have already learned. This method continues until the 
students are able to receive from eighteen to twenty words per minute, at which time 
they are taught tosend. Peculiar as it may seem, many of the students even learn 
to send to a great extent before they know what the component dots and dashes are. 
Of course, this is not a part of the system, but it was brought out by the students 
themselves, who sometimes get hold of the instructor’s key and amuse themselves by 
trying to reproduce sounds which they have heard the instructor make. 

By this method a young man of ordinary mental ability is said to be able to 
become a fairly competent operator in three or four months. | 

Тһе advantages of this system are said to lie in the fact that the very trying 
and difficult processes of mental analysis and synthesis are eliminated. The student 
not knowing the dots and dashes hears only the composite sounds of letters or words, 
which are sent at the rate of speed which he would ordinarily hear them in active 
service. He either knows or he does not know, hence he spends no time in analysing 
and placing some particular sound and associating some series of sounds with the 
code which he has fixed in his memory. If he misses a letter, therefore, he is able to 
recognise the next succeeding letters, for the reason that he forgets the fact that a 
letter has been omitted, with the result that he learns to receive very difficult 
and complicated words. This method, although open to criticism, is certainly 


interesting, and may readily be tried by means of the Marconi official gramophone 
records. 
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ALEXANDERSON HIGH-FREQUENCY ALTERNATOR. 


The rapid development of all matters relating to continuous-wave tclegraphy 
has had the effect of increasing the interest in high-frequency alternators. Many 
such machines have been produced in the past, but few have turned out to be 
satisfactory in practice. One of the most successful high-frequency alternators yet 
produced is that known as the “ Alexanderson," the invention of Mr. Е. Е. W. 
Alexanderson, of the General Electric Company of America. 

In a recent issue of the Wireless Age Dr. Alfred N. Goldsmith devotes an article 
to this highly interesting machine, dealing with both its mechanical and electrical 
aspects. 

There are many mechanical problems connected with high-frequency alter- 
nators. For example, the rotary portion of this machine needs to rotate at an 
enormously high speed. This makes it practically impossible to utilise any elaborate 
system of winding on the rotor, for the strains өсі up by the centrifugal force are 
extremely high. In the Alexanderson machine this difficulty is overcome in an 
ingenious manner, for the rotor, although revolving at something in the neighbour- 
hood of 330 revolutions per second, carries no windings whatever, and consists merely 
of a disc of solid metal. 

The machine is of the inductor type (that is, with a stationary armature апа 
field, but with a rotating element which causes a pulsating field to cut the armature 
conductors) and is provided with a novel arrangement of the magnetic circuit, 
allowing the construction of a rotor which can be operated at extremely high speeds. 
In one form of the machine the rotor consists of a steel disc with a thin rim and much 
thicker hub shaft for maximum strength (that is, with a width that progressively 
diminishes from the shaft out,so that the strain on the material outward because of 
the centrifugal force is the same from the shaft to the outerrim). Тһе field excitation 
is provided by two coils located concentrically with the disc and creating a magnetic 
field, the lines of force of which pass through the cast-iron frame, the laminated 
armature support and the disc. The flux also passes through the narrow air gaps on 
each side of the disc rotor. The two armatures are secured in the frame by means of 
а thread, in order to allow the adjustment of the air gap. Instead of poles or tecth 
the disc is provided with slots which are milled through the thun rim so as to leave 
spokes of steel between the slots. Тһе slots are filled with a non-magnetic material 
(phosphor bronze) which is riveted in place solidly, in order to stand the centrifugal 
force and to provide а smooth surface on the disc, so as to reduce air friction. The 
disc is usually made of chrome nickel steel. | 

With this type of machine it is possible to produce a 200,000-cycle current by 
direct generation. This is by far the highest frequency which has as yet been 
produced directly by an alternator. 

On the mechanical side there are many interesting points in connection with 
these machines ,and іп one of the alternators described in the article the oiling system 
is provided with an interesting protective device — The ой which is returned to the 
reservoir strikes a small pivoted shovel. Its weight depresses the shovel against a 
controlling spring tension. Should the flow of oil cease for any reason the shovel 
flies up and automatically opens the driving motor circuits. In this way any danger 
of unoiled bearings “ freezing " is obviated. Іп this set the alternator is driven by a 
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IIO Or 200-volt direct current shunt motor, The motor speed is 2,000 revolutions 
per minute, and it is raised to the requisite 20,000 revolutions by a 1 to 10 helical-cut 
gear. The oil pump is driven from the motor shaft. 

Mr. Alexanderson has had built а 50-kilowatt 50,000-cycle alternator, and 
considerably larger machines are said to be under test and construction. One big 
machine illustrated in the article has proved capable of furnishing 85 kilowatts for brief 
periods. Operating at 3,500 revolutions per minute its bearings and shaft construc- 
tion are similar to those of normal high-speed turbines. The direct generation of 
radio frequencies by a machine working on the principle of a simple alternator is 
possible only by the use of a very low voltage winding, so that with this type of 
machine it is necessary to use a transformer between the machine and its output 
circuit. 


Lord Northcliffes Object Lessons 


Interesting Experiences т U.S.A. 


LORD NORTHCLIFFE, who is energy personified and а recognised admirer of 
American enterprise, has, since his return to England, expressed his delight at 
hiving come into personal contact with the leaders of a country which enjoys 
the reputation of being peculiarly Нее from the incubus of tradition and official 
discouragement, Judging from reports to hand the great progressive American 
corporations took every care to justify their reputations, and occupied the spare 
moments of their distinguished visitor with unique exhibitions. 

One of these, intended to demonstrate the wonderful network of telephonic 
communication which so great a continent affords, was given recently by the 
President of the American Telephone and Telegraph Company, Mr. Theodore Vail, 
when Lord Northcliffe was invited to compare telephonically the distinctive roars 
of the Atlantic and Pacific Oceans on their respective seaboards. 

The westward circuit employed in this experiment, which spanned 3,400 miles, 
contained 6,800 miles of hard drawn copper wire, or approximately 2,960 tons of 
this valuable metal, the wire alone at the present valuation representing a capital 
outlay of considerably over £300,000, apart from the sum sunk in the 130,000 poles 
necessary for the support of the main line, and the maintenance of a continent- 
wide staff of repairers. 

Trans-continental telephony on the scale attained by the American Telephone 
and Telegraph Company is a wonderful achievement, but we have no hesitation in 
predicting that a very few years will be sufficient to provide for Lord Northcliffe and 
all interested the still more remarkable achievement of wireless telephony over 
equally great intervals of territory and with appliances costing a mere fraction of 
that now required for the installation of metallic circuits. In this connection, it 
may be recalled that by the aid of the Fleming valve satisfactory wireless speech 
was conducted between New York and Paris before the war, and extraordinary 
developments in apparatus suitable for such work have been made since that 
date. 
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The Elementary Principles of Chemical Equations 
| Ву HAROLD WARD 


EQUATIONS may briefly be described as the “ shorthand ” of chemistry, and it 
is of the utmost importance that all students of electricity should understand this 
“shorthand,” at least sufficiently for the complete comprehension of chemical 
equations relating to the action of various cells, more especially with regard to 
secondary cells. For this reason the writer believes that the following article will 
be of assistance to those not conversant with elementary chemistry. 

All materials may be broadly classified into two divisions—namely, clements 
and compounds. 

An element is a pure, simple substance which up to the present has defied 
scientists in their efforts to decompose it into a group of other substances. Elements 
are divided into two groups—metals and non-metals, and again into three more 
groups as follows: An extremely fluid clement is termed gas, but all gases are not 
elements. A partially fluid element is termed aliquid. АП liquids are not elements ; 
in fact, very few are at ordinary temperatures. The most commonly known liquid 
element is mercury, which is, of course, a metal. The remaining group are known 
as solids. Most elements are solids, though not all solids are elements. 

The sign used to denote an element is frequently the first, or first two, letters of 
its name. Where these represent another element starting with the same letters 
the sign for one is taken from the Latin or Greek name of that element. Forexample, 
Co stands for cobalt; therefore Cu has been adopted for copper, whose Latin name is 
cuprum. The sign for an element is called its “ symbol." 

А chemical compound is a group of elements combined by chemical action, and 
is expressed by a “ formula ” composed of the symbols of its component elements, 
as Н,О, which is the formula of the compound water. Тһе significance of the figure 
2 we shall learn later. The formula of a “ mechanical compound," that is one that is 
formed by mixing and not by chemical action, such as certain ores, is denoted by a 
dot placed between the component elements or compounds, as (Cu,S.Fe,S3), which is 
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the formula for chalco-pyrites, a copper ore composed of two distinct compounds. 
The building up of a compound from its elements is termed “ synthesis.” 

Symbols and formule stand for more than the mere name of elements and 
compounds. То appreciate this the definition of the terms “ atom " and “ molecule ” 
must be understood. An atom is the smallest portion of an element that can exist 
as an element, whilst a molecule is the smallest group of atoms forming a compound 
that can exist alone. All atoms of any one element are equal to each other in weight 
and properties. The number expressing the comparative weight of an atom is 
called its “atomic weight " (A.W.). The atomic weight of an element is usually 
taken by comparison with an atom of hydrogen. Thus, since an atom of oxygen is 
sixteen times as heavy as an atom of hydrogen, its atomic weight is 16, whilst 
hydrogen is said to be unity, or r. Atomic weights may be found by referring 
to tables of elements contained in most books on chemistry. 

We can now proceed further with the explanation of the formula Н,О. Тһе 
small 2 following the symbol H, and placed a little below it, signifies that two atoms 
of H are used in forming one molecule of water. Therefore the complete meaning of 
H40 is that two atoms of H combine with one of O to form water, and that the 
composition by weight is two parts Н and sixteen О, so that ip, say, 18 pounds of 
water we should find on analysis 16 pounds oxygen and 2 pounds of hydrogen. 

An “ equation ” is the representation of a chemical action, and since matter is 
indestructible it follows that after a compound has been decomposed, its components 
still exist in the same quantities, though in a different state ; therefore both sides of 
an equation must be equal. The formule to left of equations always represent the 
materials at the start of an action, and those to the right the materials and their 
state after the action. 

The passage of an electric current through water causes its decomposition into 
hydrogen and oxygen, and the action is simply explained by the following equation :— 
H,O=H,+0 
which is “shorthand” for the statement that each molecule of water has been 
separated into two atoms of hydrogen and one atom of oxygen, or two parts by 

weight of hydrogen and sixteen parts by weight of oxygen. 

Consider a more complicated equation :— 


2Н.О -+2S0,+0,=2H,S0, 


which shows that two molecules of water (H,O), when mixed with two molecules of 
sulphur dioxide (SO,) and a molecule of oxygen, produce sulphuric acid (H,SO,). 

Where a formula is placed in a bracket and has a figure outside it shows that 
more than one molecule is taken into consideration, as :— 


Pb(NOj), 


which is lead nitrate, and shows that this chemical compound is formed of one atom 
of lead (Pb) in combination with two molecules of the sub-compound formed of one 
atom of N and three atoms of O. 

There are a number of other signs employed in more intricate equations, but it 
is unnecessary to go into the explanation of these here as they do not occur in 
elementary electro-chemistry. 
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" Practical Wireless Telegraphy 
An American Volume on Radiotelegraphic Practice 


By ELMER BUCHER 
Reviewed by Lieut. Bertram Hoyle, R.N.V.R. 


THIS eminently practical book from the States adds another useful volume 
to our treatises on wireless telegraphy. 

An outstanding feature of the volume consists of the large number of clear 
figures and diagrams of connections with which the text is illustrated. In addition 
we also find that important statements and deductions are in heavier type than 
the remainder of the book, which adds to the general convenience for reference. 

Parts I. and III. are devoted to а simple and concise elucidation of the elemen- 
tary principles of electricity and magnetism, a very necessary foundation for the 
applications thereof which follow later on. 

Charging motor-generators, and motor-alternators with their operating circuit 
diagrams such as one is likely to come across on board ship and elsewhere, in both 
British and American practice, are dealt with in Part IV., whilst in Part V. the 
author passes on to a disquisition on accumulators, both with regard to their con- 
struction and maintenance, elucidating his text with charging diagrams of the 
various systems in use. This important section, we are pleased to see, is given 
clearer and more comprehensive treatment than that to be found in the average 
book on wireless telcgraphy. 

These five sections of the book occupy the first 80 pages or so, and are sufficiently 
complete to give the average operator all the elementary electricity and magnetism 
as applied to his particular branch of electrical science that he is likely to require 
in the earlier stages of his prectice. 

The remaining 240 pages are devoted to purely wireless apparatus and wireless 
measurements. Part VI. describes the radio-transmitter and gives clear explana- 
tions of the interchange of energy between inductance and capacity. It also illus- 
trates the emission of waves from an aerial, and explains damping, with its 
mechanical equivalent used for purposes of analogy. 

The subsequent section of the work gives illustrations and descriptions of the 
appliances used in connection with the radio-transmitter, and deals almost exclu- 
sively with American designs and practice. Looking through the book as a whole, 
one is rather disappointed by the relatively small amount of data given in Part VIII., 
which deals with aerials. Much useful and practical information might have been 
inserted in a book of this sort. We may instance, for example, such subjects as 
Staying, Aerial Capacity Calculations, Stay- and Aerial-span wire-tensions, etc. 

The adjacent section (Part IX.) of the book deals with the complete standard 
Marcoui receiving sets in general use. Full diagrams and clear photographs render 
the study of this somewhat difficult p ut of the subject less arduous, the diagrams 
of connections are (as usual) somewhat intricate, but the student should find that 
the indexing in the adjacent text clears matters considerably for him. 
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Part Х. consists of a short section on emergency transmitters, which are so 
essential for the safety of all ships carrying wireless. The sets are of the utmost 
simplicity, and operate quite independently of the ship's main current supply. 
This set, because of its not being in general use and because of its apparent insig- 
nificance, has been given in the past rather scant study by authors and students 
alike. Its important rôle, in case of breakdown of the main set, or through 
failure of the ship’s supply for any reason, must be obvious to all operators on board 
ship. Operators should know their emergency sets perfectly, and always have them 
ready for instant use. With this end in view, an interesting and useful part of the 
book has efficiently covered the ground. 

Part XI., on practical radio-measurements, treats of the methods and in- 
struments (wavemeters, decremeters, etc.) used in measurements of ordinary 
accuracy, and also methods of high precision. The calibration of a wavemeter 
from a standard is dealt with; the “ three-way " method being explained, the 
latter constituting the means employed for creating sub-standards. In additicn is 
given the more usual but somewhat less accurate direct-coupled method. 

Part XII. goes into the details of the standard marine sets, in use in the 
American Marconi Company, including an interesting submarine panel set. 
Although these sets difter somewhat from those sent out by the English Marconi 
Company, they give valuable information for all wireless students and operators, 
and demonstrate the underlying principles of small sets. 

А short account is then given in Part XIII. of the radio-goniometer, its con- 
struction and use. 

Part XIV. deals with the various types of continuous wave generator, the 
high-frequency alternator generating currents of radio-frequency direct being 
given very thorough treatment. 

Following on this, one comes to the necessary receivers for these continuous 
waves, Part XV., the Tikker, Heterodyne Receiver, Goldschmidt tone wheel being 
explained and illustrated. 

The concluding section, Part XVI., deals with some of the large transoceanic 
stations, and gives some inteiesting technical data hitherto not appearing in print, 
of such stations as Carnarvon, New Brunswick, Kahuku (Hawaiian Islands). 

Finally, this comprehensive book contains in its appendix suitable questions 
on each of the parts, which should be of assistance to instructors as well as to 
students. 

Although sections of the matter included in this volume have appeared at one 
time or another in certain other books and periodicals, there is also a very great 
amount of new matter here presented. One other noticeable and pleasing fact 
about it is that the reader's patience is not tried by the insertion of wearisome 
historical matter taking up valuable space. Each subject starts off with the various 
pieces of up-to-date apparatus, and the descriptions and explanations are clear and 
to the point. 

This book, we feel sure, should appeal to students, operators and experimenters 
alike ; and no doubt will soon be found on many book shelves here in Great Britain. 
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THE AFFAIR ОЕ THE SCANDINAVIAN CONVOY. 


THE recent review of the naval situation delivered by Sir Eric Geddes, the 
First Lord of the Admiralty, in the House of Commons on November Ist was worthy 
of the service which he represents. No praise could say more. Every Englishman 
to whom a verbatim report is available will doubtless have perused it in extenso. 
One section of it possesses peculiar interest for wireless men, and with regard to that 
section we desire to place a few comments before our readers. We refer to the 
incident of the sinking by enemy raiders of the Scandinavian convoy on October 
17th last. For the convenience of any of our friends who may not have the text 
of Sir Enc Geddes’s speech in front of them, we think it well to preface our remarks 
by extracting the portion of it upon which we intend to comment. We divide the 
First Lord's speech into twe parts—(1) The Sequence of Events, and (2) The Ad- 
miralty Explanation, | 

(I) THE SEQUENCE OF EVENTS. 

“ Оп October 16th the two destroyers Strongbow and Mary Rose, with three 
“small but armed vessels, only one of which was fitted with wireless, escorted a 
“ convoy of twelve ships bound for the Shetland Islands from Norway. During 
' the night one of the three smaller armed vessels—the one which was fitted with 
' wireless—dropped back to screen a ship of the convoy which had to stop owing 
“to her cargo having shifted. The convoy was then accompanied by the destroyers 
“ Strongbow and Mary Rose, both of which had a wireless installation, as well as by 
“two other small craft which were not so fitted. About 6 a.m. on the 17th, just as 
'" day was breaking, the Sírongbow sighted two ships to the southward, which were 
‘closing fast. Visibility was about two miles. Strongbow challenged, and receiving 
“ап unsatisfactory answer at once gave orders for action. The enemy's first shot 
‘“ wrecked her wireless room and did other damage, and, in spite of the great gal- 
" Jantry with whicli she was fought by her captain, officers, and crew, she was sunk. 
“Тһе other destroyer, Mary Rose, was immediately attacked by the two German 
“ vessels and blown up by a shot in her magazine. The two enemy vessels, which 
“later detailed reports show were of a very fast cruiser class, then proceeded to 
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“attack the vessels of the convoy, sinking nine of them. Owing to the fact that the 
“escort vessel which was fitted with wireless had been detached to screen a ship 
“ whose cargo had shifted, and owing to Mary Rose being sunk immediately and 
“ Strongbow's wireless being put out of action by the first shot, no message reached 
“the Admiral Commanding the Orkneys, the Commander-in-Chief of the Grand 
“ Fleet, ог the Admiralty, that the convoy had been attacked until the surviving 
“ships arrived at Lerwick. The Admiralty did not receive the information until 
“7 p.m." . 
(2) THE ADMIRALTY EXPLANATION, 

“ Dealing first with how the convoy was attacked without the enemy raiders 
“ being intercepted, I would ask the House to recollect the true facts : 

“ (т) That the area of the North Sea is 140,000 square nautical miles. 

“ (2) That we have a coast here subject to attack by raiders of 566 nautical 
' miles in length from Cape Wrath 
* to Dover, and 

' (3) That the area of vision 
“for a light cruiser squadron with 
‘Из attendant destroyers at night 
"is well under five square miles— 
“ five square miles in 140,000. 

“ІШ is not desirable that I 
‘should state how many of the light 
“ cruiser squadrons which we possess 
“could possibly have been in the 
“ North Sea at the time; but at 
"any rate hon. members will see 
'" that with these areas it is practi- 
"cally impossible with the light 
“ forces at the disposal of the Navy 
““ —even if they were all devoted to 
“this purpose—entirely to prevent 
“sporadic raids of this kind, either 
“ upon our coasts or upon an isolated 
"convoy like this. The watching 
"fleet must invariably be at an 
'" enormous disadvantage as regards 
Photo) ‘Elliott Fry — ' the disposal of its forces compared 
SIR ERIC GEDDES, FIRST LORD OF THE ADMIRALTY “ {о the fleet which lies behind land 
“defences and plays a game of ‘tip and run.’ Ву a concatenation of circum- 
“stances, which I have described, no wireless information of the raid was received 
“ from the escort or the convoy. Having regard to the disposition of our forces 
' on the 17th, we are entitled to say that had we received wireless information— 
‘and with three vessels suitably fitted it is reasonable to expect that we should 
‘have received that information — the British Navy would have asked no 
‘better chance than it then had to intercept the raiders on their return journey,” 


* * * * * * 
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The initial point which I have to make is that, in the account above set forth, 
it is ‘‘ Wireless, wireless, all the мау.” The first specific statement with regard to 
the equipment consists of an admission that, over and above the two destroyers 
that carried wireless as part of their regular equipment, only one of the '' three 
small but armed vessels" which completed the escorting squadron was 
equipped with aerials. What happened? One of the convoyed vessels was obliged 
to fall behind “ owing to her cargo having sbifted." She could not be left to the 
tender mercy of the enemy. Therefore the only armed trawler wirelessly equipped 
was left behind to look after her. Seeing that the possession of such apparatus 
puts every ship so fitted, as well as any vessel sailing in her company, potentially 
under the protection of the whole British Fleet, this in itself meant a loss of a third 
of the escorting strength of the convoy. The German cruisers, who were too 
powerful to have anything but the wireless to dread, being fully aware of the pro- 
tection thus afforded, appear to have devoted their first endeavours towards depriving 
the two destroyers of any chance of summoning aid. The first shot directed against 
the Strongbow wrecked her wireless room, and her consort, the Mary Rose, being 
speedily “ blown up by a shot in her magazine," would appear also to have been 
rendered incapable of transmitting wireless to the British cruiser squadron. So much 
with regard to the actual destruction of the victims. 

Now, what has the Admiralty to say by way of explanation of the fact that the 
enemy ships escaped without paying the penalty for their temerity ? , We find this 
explanation to be of a twofold character : | | 
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(1) That owing to the wide area to be patrolled it was impossible for any British 
cruising squadron to be within visionary or auditory distance of the fight, and 
(2) That ' by a concatenation of circumstances no wireless information of the 
raid was received from the escort or the convoy.” 
The first plea is perfectly sound. It is obviously impossible, even for the gigantic 
British Fleet, supplemented by those of its Allies, to quarter the ocean wastes at all 
times and without intermission. With regard to the second plea, however, we must 
confess ourselves to be rather less convinced. One would have thought that an interval 
must have elapsed between the realisation by the British commanders of their hope- 
less outmatching and the destruction of their wireless of a sufficient length to enable 
them to send out a message announcing that fact to the commander of the nearest 
cruising squadron and through him to the Supreme Fleet Command. Indeed, is 
it not a primary duty of a British commander to advise that he is engaging the 
enemy even before the first shot is fired? We have the assurance of the First 
Lord that no such message was received, and this implies either (a) that no attempt 
was made on the part of the Strongbow or Mary Rose to communicate the information, 
or (5) that the vessels which ought to have received it (if sent) failed for some reason 
to do so, ог (с) that no wireless station either ashore or on one of His Majesty’s ships 
was within range of the destroyers’ wireless sets. Sir Eric’s remarks as to '' the 
disposition of our forces on October 17th ”' seem to put out of court our final hypo 
thesis, and we are, therefore, obliged to fall back on one of the first two. The 
second would imply negligence of a kind which is at total variance with the traditions 
of Britain’s Navy, and we are, therefore, inclined to surmise, in the absence of specific 
information, that perhaps the gallantry of the noble British officers in command 
of the two destroyers led them to refrain from transmitting appeals for help until it 
was no longer іп their power to do so. If our guess be correct, instructions have 
doubtless been given which wih obviate any such fatal delay on future occasions. 

It would, moreover, be a matter of considerable interest to know whether if 
all or a large portion of the vessels being convoyed had been fitted with wireless 
telegraphy a message could have got through to the British Command which would 
have ensured, not perhaps the safety of the ships attacked, but the infliction of 
adequate punishment upon their attackers. 

We have in former issues repeatedly pointed out the invaluable services rendered 
to the enemy by their naval Zeppelins, which—able to remain in the air at a great 
height with the whole of the sea and coast area spread out like a map before them—can 
watch every movement both of their own and of the British vessels. The powerful 
wireless plant with which they are now equipped can convey priceless information 
of any action in progress both to their own vessels taking part therein and to their 
naval base. Мо reference is made in the British official account of any such assistance 
which the enemy may have had, but it is obviously within the bounds of possibility, 
In any case, it is quite evident that the enemy not only possessed full knowledge 
of the strength of the convoy’s escort, of what ships were or were not equipped with 
wireless, and of the space of time required by themselves to return to a place of 
safety. We have sometimes wondered whether armed escorts in charge of convoys 
could not include a unit capable of carrying hydroplanes. The period of warning 
with regard to any approaching danger would be substantially increased by such 
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means. In these days of vessels capable of a speed undreamed of in pre-war days 
every minute is (potentially, at all events) of supreme importance. 


' GREAT WAS THE FALL THEREOF." 


It is difficult quite to understand why Germany chose once again to try a Zep- 
pelin raid against this country. In the eternal pendulum-swing which is ceaselessly 
going on between Attack and Defence the balance had worked out—for the time 
being, at all events—on the side of the latter, and England enjoyed immunity from 
this particular form of invasion over a considerable period. The most reasonable 
explanation for the resuscitation of this form of activity would appear to be that 
some feature (or features) had been developed in the construction, which caused 
our enemies to hope for a revival of the immunity which they had lost. If so, that 
hope has not been fulfilled. 

What happened was, shortly, this: On Friday, October roth, a considerable 
number of Zeppelins, estimated (according to the British official reports) at about a 
dozen, invaded our aerial territory. They appear to have directed their attentions 
towards two different districts, опе northerly, the other southerly. They navi- 
gated the ocean of air at such a height and under such atmospheric conditions as 
to escape the Bnitish anti-aircraft artillery altogether, and the defence had to be 
entrusted almost entirely to our planes. With regard to what went on in the upper 
air, so long as the airships were over English soil, the public is still in the dark. We 
have been allowed to gather that a severe wind storm was raging, and the intense 
cold, naturally prevalent at the vast altitude to which the Zeppelins ascended, 
must have had its effect intensified by the force of the wind. At any rate, the log- 
book of I. 49, which was captured entire, shows that the temperature conditions 
were such at the altitude of 22,000 ft. as to put their engines out of action. The 
propelling machinery stopped, and these great airships became derelict, like vessels 
at sea when their engines have broken down. 

But, more than this, they completely lost their bearings. In our article, pub- 
lished іп the August issue under the title of ‘‘ Navigation in the Ocean of Air," we 
pointed out that, except at comparatively low altitudes, these aircraft navigators 
steer their way by means of the wireless messages thcy receive from their Fatherland. 

We little thought when we penned those words that our statements would so 
soon be exemplified in actual practice. For this is exactly what happened. Unable 
tq communicate by wireless with their bases, on account of their dynamo breakdown, 
they lost all power of judging their position, so that, when in daylight on the following 
day they wished to ascertain their position, they found themselves obliged to descend 
from their lofty altitudes, and the French anti-aircraft guns specdily enlightened them 
upon the subject ! 

A somewhat significant paragraph went the round of most of our daily con- 
temporaries, calling attention to the first wireless message which reached the raiders 
after crossing the Channel on their return voyage. This read: ''Zeppelin training 
ship broken loose with nobody aboard and being carried away by wind." Such a 
message must have produced a most encouraging impression upon men engaged in 
a frantic endeavour once again to get into touch with their wireless directives. 

The net result was that, out of the dozen raiders (more or less), five at least, 
and possibly more, were destroved—a rather heavy proportion of casualties, even 
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The auditory sense comes in where, the visionary organs fail. The sea- 
planes watch and wireless the presence of the lurking foe, whilst the patrol 
boats listen-in, not merely, for wireless, but for indications such as may be 
given by apparatus of the character illustrated above. It will be noticed that 
the same '' silence room ” is used for both radiotelegraphic and “ listening ’ 
reception. 
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for Germans. Аз to whether the honours fell to our French Allies, or whether some 
of the glory was shared by ourselves, it matters not a jot. The cause is all one, 
the fronts are all one ; if it be France's turn to-day, 'tis ours to-morrow. 

А representative of the Chicago Daily News visited the wrecked Zeppelin Г. 49 
at Bourbonne-les- Bains, and has communicated some interesting impressions. He 
speaks scathingly of the makeshift appearance of the work everywhere, stating that 
any English or French workman would have been ashamed of such construction 
and workmanship. | 

One notable exception, however, was the wireless room and installa- 
tion, which closely resembled that of a Transatlantic liner of the latest 
type. According to a French expert who was sent to examine the 
apparatus, 1t included several new features of some importance. 

We notice in a comment made by one of our contemporaries that the question 
is asked whether it had occurred to any one on this side to try and jam Zeppelin- 
wireless when the machines are over our coasts, and thus to blind them on апу 
future occasion. The particular form of artificial interference with ether waves 
technically known as “jamming,” consists of the setting up of a series of waves 
(preferably of about the same length as that on which the message it is desired to 
jam is being sent) which will prevent the listening-in operator from making out 
the words composing the sentences which he desires to hear. As far as Zeppelin 
raiders are concerned this may be attempted either when they are sending their 
messages to the German base or when the German base is advising them by returii 
message of their whereabouts. 

We do not know whether our contemporary has any knowledge as to whether 
jamming was adopted or not at either stage. The public may, however, rest assured 
that the proper authorities have considered the matter, and have adopted the pro- 
cedure which appears to them to be the more advisable. 
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“ JAMMING ” IN WARFARE. 

The process of deliberate interference with a rival installation at work, famili- 
arly known as “jamming,” constitutes one of those events which are “oftener prated 
of than seen.” As a rule, it is better policy to proceed with one's own communi- 
cations rather than attempt to interfere with the enemy’s. In fact, it is а case of 
giving preference to the sound military practice of setting your own initiative instead 
of following that of the enemy. However, there are occasions when jamming forms 
a legitimate and advisable course to pursue. Such an occasion occurred for the 
enemy at the start of the duel between the British converted cruiser Alcantara and 
the German raider Greif in the spring of 1916. It is quite plain that these odd 
commerce destroyers, which the Germans constantly endeavour to get away from 
their bases, and which on rare occasions succeed, are fitted with a particularly 
powerful wireless equipment. It is natural that it should be so, because they have 
a number of difficulties to contend with which do not fall to the Jot of our own cruisers. 

The narrative supplied to one of our Hampshire contemporaries by Mr. Clyde 
Townshend, a young Southampton wireless operator, recalls an occasion when the 
Moci'e carried out the same manoeuvre as the Grerf. Mr. Townshend was serving 
on board the Netherby Hall, a steamship of the Ellerman Line, when, at a distance of 
boo miles from the Brazilian coast, the look-out of his vessel sighted what appeared 
to be an ordinary steamer right ahead. Whilst two miles off she changed her 
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course and came up to the starboard side of the Netherby Hall, hoisting the German 
ensign and firing a slot across the bows of the Englishman. As soon as Mr. 
Townshend started to obey the captain’s orders and endeavoured to send out the 
S O S signal he found that the operator on the Moewe also got to work and jammed 
the Netherby Hall's message to such purpose as to completely ' dish " them. Mr. 
Townshend continues : 
“ Not long afterwards two boatloads of officers and men came along- 
“side, and one of the Germans dived into the wireless room for me. I had 
"expected such an arrival, and, as I knew what his object would be, I 
“smashed all my instruments. Не was furious, but I was glad I had 
‘*spoiled his game.” 

In common with the rest of his companions the young operator remained on the 
Moewe three days, a witness of the marvellous ingenuity with which the Germans 
disguised their ships. Now they would increase the number of her funnels and 
masts, lengthening them at will. Now by a number of canvas screens they would 
convert a cruiser bristling with guns into а dowdy-looking tramp. The Moetwe's 
captain put our captive operator on board a Japanese prize and sent him with a 
number of others into Pernambuco, whence, in due course, he reached Liverpool. 


Our Italian Allies 


AT the moment of writing our friends in Italy are in the throes of a great débacle. 
Britain’s sympathies go out to them, and our help also. Our illustration (below) 
taken during the defiling of their armies back from the mountains they had fought 
so hard to win, will illustrate the hardships they had to suffer in the retreat. 
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ITALIAN TROOPS DEFILING BACK TO THE PLAINS FROM THE MOUNTAINS. 


Realism and Romance іп Central 


America 


How Wireless has been Missed in the Past and 
What it may do in the Future 


WHEN New York was a commercial infant, Boston a mere village, and Chicago 
yet unknown, thcre were three cities in the American hemisphere which occupied 
the pre-eminence in population, wealth and magnificence. These were the cities of 
Guatemala and Mexico in the northern, and Lima (Peru) in the southern, quarter. 
Forgetful of the fact that the old Spanish conquistadores established their sway 
north as well as south of the Isthmus of Panama, Englishmen in general are apt to 
confine to the regions geographically located in the latter situation the title and 
the characteristics of “ Latin America." 

. The Republic oi Guatemala, lying south-eastwards of Mexico, is almost shut off 
from the Atlantic Ocean by British Honduras on the north and by the Republic of 
Honduras on the south-east, only a very short piece of coast line at the extreme end 
of the Gulf of Honduras being included in her boundaries. Puerto Barrios and 
Livingston constitute the chief ports of the Republic on the Atlantic seaboard. The 
latter, lying at the mouth of the River Dulce, owes its progress to the issue in 1883 
of a proclamation throwing the port open to general commerce. Оп the Pacific 
Coast lie San José (the chief port), Champerico and Ocos, all of them mere open 
roadsteads provided with iron piers. The development of the country, however, is 
greatly hampered by the absence of serviceable roads, which are for the most part 
represented by rough mule-tracks. A railway line from Puerto Barrios on the 
Atlantic to Guatemala City was started in 1884, and, after some considerable delay, 
has eventually been carried through. Тһе idea of its originators was to link by this 
means the Atlantic and Pacific Oceans, and we understand that ere long this event 
will be fully consummated, to the immense enhancement of trade and prosperity. 
There remains, however, a vast amount of room open for further development of 
communication, for—apart from this main line—railway enterprise is represented 
here by two short lines of railway, totalling in sum 150 miles. 

The importance of the aid of wireless in developing the resources of a republic so 
rich in mineral and agricultural wealth can hardly be over-estimated. Хо long line 
of wire must be maintained against the constant ravages of storms and earthquakes, 
of animal pests, or of vegetation choking itself (to say nothing of the puny efforts of 
man) in its superabundant luxuriance. No large staff of more or less skilled men are 
required for constant inspection and repair of the means of verbal communication. 
All such labour can be left for the purpose of establishing throughout the country 
the vital links of road and rail. At the present moment radiotelegraphy is solely 
represented by a pair of American stations at Guatemala City and Puerto Barrios 
respectively. Our illustration (on page 620) has been reproduced from a photograph 
representing the station located in the capital, which recently came into our hands. 
President Cabrera, the able and energetic statesman who presides over the destinies 
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of his country, is fully aware of the importance of wireless to his native land, and 
important steps in furtherance of its installation are likely to be heard of ere long. 

The pages of Guatemala | 
history teem with Romance. 
At the beginning of the six- 
teenth century, when Hernando 
Cortes was in the midst of his SE qu 
brilliant conquests in Mexico, . > E 
his exploits became known to PEE 
the Indian tribes in the South 
and the native kings sent an 
embassy offering their allegi- 
ance. Alvarado, one of his 
most trusted lieutenants, with 
but 300 Spanish soldiers and 
a large body of natives, 
established the dominion of № | i 
Spain and received the hom- GUATEMALA CITY—A VIEW IN THE MAIN STREET. 
age of the natives at the 
foot of the volcano Antigua, on a spot afterwards claimed for the site of the capital 
city. For fifteen years thousands of Indians were kept at the work of erection, and 
all seemed prospering, when, in September, 1541, came a calamity which entirely 
destroyed the place and buried more than half the inhabitants under the ruins. A 
series of earth shocks started the disaster, and these were followed by an enormous 
body of water rushing down from the mountains, which forced with it large pieces of 
rcck, trees and débris and buried the town with an 
avalanche of earth and ashes. The first capital had 
been overwhelmed for ever. The cathedral, which 
was buried to the roof, has since been largely 
uncovered, and the same course has been followed 
by the palace, which, however, was ruined by the 
cataclysm. Over its remains to-day stands a low- 
browed house with an inscription above its door 
reading ‘‘ complimentaria escula para niños '’—a free 
school for girls. 

The second city of Guatemala was erected 
about three miles from the original one, a little 
further down and nearly at the foot of the volcano. 
Again the earthquake of 1773 repeated the work of 

И destruction, and all that remains of the second 

К GROUP OF GU ATEM A an Capital city are ruins of churches, monasteries, 

INDIANS, SNAPSHOTTED AT Convents, and miles of public and private resi- 

СНАМРЕКІСО. dences, large and costly, some with walls still 

standing, liberally adorned with carved stones, but 

roofless, without doors or windows, and with trees growing within their enceinte. 
Only то per cent. of the houses have been rebuilt ; the rest remain in ruins. 
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The present city is the third capital of that name. It occupies a wide plateau, 
not far off 5,000 feet above sea-level, and seventy-two miles by rail north north-east 
of San José, its Pacific port. Its streets are wide and roughly paved, built in geo- 
metrical symmetry. Its houses comprise almost invariably but a single storey, а 
form of precaution adopted against earthquake action. Its extensive suburbs are 
inhabited chiefly by Indians. 

The Spaniards maintained a harsh and greedy rule over the country for 300 
years, a period during which the vice-royalty of Guatemala embraced all that is now 
known as Central America. Then came independence, definitely proclaimed in 1821. 
À large amount of the progress the country has made in modern days stands to the 
credit of the genius and energy of President Barrios, who, after studying the con- 
ditions of social and political economy in the United States and Europe, employed 
the resourcefulness and energy which he undoubtedly possessed in a remarkable 
degree to their introduction amongst his own people. He worked his way from 
obscurity to presidential rank and consolidated his grip of supreme power by sheer 
competency and good, though stern, government. Then, by means of one of the 
most dramatic coups d'état which have ever been enacted in the New World, he strove 
to re-establish the hegemony of the five Latin-American States of Central America— 
Mexico, Guatemala, Hon- duras, Nicaragua, Salvador. This 
centralisation had existed | during the first years after the 
emancipation from the yoke of Spain, and all concerned had 
suffered from its dissolution. 
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GUATEMALA CITY—THE PICTURESQUE VALLEY OF THE 
HERMIT VIEWED FROM THE OLD SPANISH FORT. 
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It would be interesting to speculate how far the possession of wireless telegraphy 
could have enabled President Barrios to succeed in his ambitious project of reunion. 
Much of the opposition which gradually 
smothered the attempt came from abroad. 
Barrios despatched a number of messages to 
foreign governments by overland wires to Га. 
Libertad for transmission by cable from that 
place. None of them reached their destination, 
because, La Libertad being in the Republic 
of San Salvador, the control lay in the hands 
of the Commandant of that port, who—under 
the orders of his own President Zaldivar—seized 
the office and suppressed the messages. Thus 
both the Old World and Uncle Sam were kept 
in ignorance of the motives and intentions of 
the Central American patriot. Both official 
and public opinion abroad declared strongly 
г же qu: met against the Guatemala ruler, and this reacted 

er Yy not only upon’ the inhabitants of the other 
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PEASANT WORKING A HAND-MADE 
SPINNING WHEEL OF A SPANISH 
ТУРЕ USED CENTURIES AGO. 


chief possessed high-power wireless 
stationsthat could plead his cause before 
the public bar of the civilised world, 
which really condemned him unheard, 
his project might have had a different 
termination. As it was, his cause was 
lost before Rufino Barrios fell in mortal 
combat with the Salvadorians. 

There are a number of interesting 
features in the country which in- 
evitably attract the notice of visitors 
from abroad. The characteristic dress 
worn by the women of Guatemala forms 
one of the prettiest costumes to be 
found in any part of the American 
hemisphere. Although somewhat 
swarthy in complexion, these daughters 
of Eve excite general admiration by 
their beauty of form. The peasant belles wear but two garments—a guipil and а 
sabana. Тһе former consists of a square piece of cotton, embroidered in brilliant 
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colours, with an aperture for the head. The ends of this piece of finery are tucked 
іп the belt, thus giving it much the same shape and appearance as a loose “ peek-a- 
boo ” blouse. The skirt is a straight piece of plaid cotton of brilliant colours, 
modelled on Scottish tartans. Wound tightly round ħer limbs it is secured at the 
waist by a sash, usually of scarlet woven by the wearer’s hands from the fibres of 
the pita grass. These belts in their texture resemble the Persian camel’s-hair shawl, 
and often cost months of labour. Frequently the name of the owner, or a motto, 
is woven into the texture. Dressmakers’ bills are not heavy, the aristocratically 
small hand of the Guatemala maiden manufactures all that its owner requires, even 
down to the sandals which cover her pretty little feet. Every traveller remarks upon 
the small size of the hand and foot characteristic of the population. 

Of course, it is only the peasant class that wear this costume ; those belonging 
to Society array themselves in the latest Paris and New York creations. One habit 
of the latter, however, possesses a more questionable character. It is that of an 
over-fondness for plastering their faces with a paste made of magnesia and the white 
of eggs, adding colour to taste. We are not altogether alone in our protest against 
this tendency to self-adornment, which we can assure the Guatemalan fair sex is 
really superfluous. A good story is told of a Swiss lady-principal in charge of a large 
seminary in Guatemala City. She issued an edict of total prohibition against the use 
of this plaster by the aristocratic young ladies committed to her care. The boarders 
were easily controlled ; but it is said that, with regard to day scholars, she found 
herself obliged to follow the practice of standing at the seminary entrance every 
morning, armed with a basin 
of water, a sponge, and a towel. 

The men of the country- 
side wear short trousers like 
bathing trunks, and a white 
cotton shirt ; whilst they shoe 
their feet with cowhide sandals. 
The shirt is kept for occasions 
of ceremony and worn only in 
town. President Barrios nearly 
created a revolution by his 
decree that the peasants should 
wear clothing, and had to 
station policemen on all the 
roads leading into the city in 
order to confiscate the cargoes 
borne by those who did not 
comply with his regulations 
and wear their shirts. A plea - 
of poverty he answered by A COUNTRY SCENE WITH THE VOLCAN 
DE AGUA IN THE BACKGROUND. 


supplying cloth for the gar- 
ments. | 

In Guatemala we have a rich_ country awaiting opening out ; and in that 
development wireless telegraphy cannot but play an important part. 
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WHAT WIRELESS MEANS AT SEA. 


THE following condensation of a report to his owners, made by the captain of 
a Dutch trading vessel, will illustrate more graphically than any amount of com- 
ment exactly what wireless means to men who *' go down to the sea in ships." 
Wireless won its first public laurels by life-saving at sea; and, as time goes on, the 
dependence of all vessels upon radiotelegraphy grows ever more and more. 

The Noordam, owned by the Holland-America Line, left New York on July r1th, 
1017, for Rotterdam. After clearance papers had been quickly obtained, some 
delay arose on account of the extension of British minefields in the North Sea. 
Eventually, trusting in the favourable issue of negotiations which were going on 
with regard to the opening of a new safe thoroughfare and convinced that he would 
get timely wireless warning of the arrangements made, the captain decided to push 
on. Knowing that exact navigation was compulsory, he ordered the chronometers 
to be rigidly controlled by the wireless time signals daily provided, through the 
long-distance stations at Paris and Washington 

About 450 miles out, they received a communication from the wireless coast 
station at Bergen, in Norway, indicating the area of the new minefields and advising 
them that the lightships would be moved to fresh positions, so as to indicate the 
revised free passage. These readjustments of lightship positions were also mentioned 
in the message. Оп the following night the Scheveningen long-distance station, 
working at a distance of 500 miles, confirmed this information, and asked them to 
re-ay the particulars to the s.s. Zyldyk. At this point the captain remarks :— 
“ Seeing that the Zyldyk is not fitted with wireless, we were unable to do so,” 

The following morning Scheveningen spoke again, giving full details of the 
new lightship positions, and advising them that the tug Thames would await them 
near the North Dogger-Bank. Аз the latter tug was fitted with wireless, they were 
to get into communication with her, a procedure which '' proved to be of the greatest 
utility to us in finding the rendezvous,” says the captain. They met the Thames 
and passed the Southern Dogger Bank Lightship together. Supplementary infor- 
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mation and directions reached 
them, also by wireless, from 
the lightships. At 3 p.m. the 
Noordam struck a mine, and, 
as the ship was taking in much 
water, the captain ordered the 
radiation of the distress call, 
and two hours later torpedo 


boats turned up in response А "ы 4 
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thereto. By means of wireless 
messages continued to be 
constantly interchanged be- 
tween the Noordam and the 
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ship was ultimately able to be 
salved and anchored off the рУ, | 
Hook of Holland. Direct com- ЖР зы Же 
munication as to the state of 2777 = — 2% e 
affairs, from hour to hour, was x м A 
established with the shipowners | 
through the intermediary of 
the radio stations at Schevenin- 
gen and Nieuwediep, and the 
naval commander of the latter ——— ш 
station supervised, through мв, т. А. VAN DER.VLIES, THE SENIOR WIRELESS 
the same medium, the assis- OPERATOR OF THE “ NOORDAM," IN HIS CABIN. 
tance which was rendered. 

UNHONOURED AND UNSUNG, 

It is curious to reflect how slow the British public is to appreciate the men of 
the Merchant Service, to whom it owes so much, or, at all events, to translate its 
appreciation from words to deeds. It was not until after centunes of immunity 
for profiteering sharks and ten years of Parliamentary agitation that Samuel Plim- 
soll induced Parliament, in 1876, to legislate against the systematic overloading and 
deficient equipment of ships. To-day upon the merchant seaman’s sterling qualities 
and indifference to danger the existence of every man, woman and child in this 
island depends, yet the British Government, which does (very properly) make 
provision for the wives and families of men in the fighting services, leaves those of 
the merchantmen to fend for themselves as best they can. 

Captain E. W. Braithwaite, writing in one of our Leeds contemporaries, draws 
a vivid picture which we regret that space does not permit us to reprint in full. He 
shows us a '' tramp,” rusty and unkempt, lurching with her perilous cargo along the 
ocean highway at a speed of barely eight knots. Suddenly a loud cracking sound is 
heard from the Marconi room aft of the fiddley.Y А few moments later the wireless 
operator scurries up to the bridge with a message just arrived over the aerials which 
he has copied out for the captain's perusal. А minute or two after he had entered 
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the captain’s room, the latter—despatching the telegraphist back to his post—hurries 
on to the bridge, and, in response to his orders, the course, which had previously 
been straight, follows a zig-zag line. Ever since his vessel entered the Mediterranean 
the captain had not doffed his clothes, snatching a little sleep on his settee when 
and how he could. As he and his mate, with anxious gaze, turn their binoculars now 
on this quarter of the sea and now on that, his mind goes back to the little back street 
at home and the wife struggling to maintain appearances and to keep the boys at a 
decent school, on his /26 a month, in the face of increased prices and cost of living. 
Suddenly comes a hail: '' Submarine on the starboard bow!" He thrusts the 
handle of the telegraph down to full speed astern and yells to the steersman “ Hard 
a-port!’’ The wireless operator radiates from his aerials the S.O.S. appeal for 
help. Before the ship can be got round, however, she is struck, loses way, and the 
throb of her engines ceases for ever. The boats are lowered, and in the dark the 
captain calls out, “ Are you there, chief ?’’ А voice answers, “ Yes, but the second 
end third trimmers got it in the neck." With a deep breath the captain says quietly, 
“Well, keep close to me and hail occasionally ; we'll stay here till daylight, someone 
may pass soon." | 
They toss to and fro т their httle boats. Тһе captain cannot sleep, and his 
thougbts characteristically run, as he awaits the help which wireless may bring, not 
of the danger he has been through, but of his lost ship, his pay which ceased 
with the sinking thereof, and the precious kit which had gone down with her. 
There Captain Braithwaite leaves bim, with an expression of hope that “ no 
“shadow of the workhouse shall fall across the life of him and his family or the men 
“who sail with him, or acress that of their belongings.” 
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ІНЕ “ХООКрАМ,” WITH |А PORTRAIT OF MR. Н. 
BRINKERT, THE JUNIOR WIRELESS OPERATOR, INSET. 


The Passing of Rooney 


The Story of a Slip and its Atonement 
By “ PERIKON” 


ROONEY repeated it at intervals as he sat in the locked back room of the 
deserted Auberge de l'Etoile d'Or and listened to the crunch of the enemy troopers' 
jackboots on the gravel path outside. 

What he repeated was, “ I've been a failure." He hissed it through his shut 
teeth and dug his nails into his palms till the untrimmed edges seared his flesh. 
Also he cursed. 

He cursed war. He cursed his captors. But most of all he cursed the cloying 
scent of the cream-hued honeysuckle which hung heavv in the close little room. 
Even with the windows closed it was overpoweringly strong. Rooney hated it. 
It was the cause of the mind pictures which danced and swung before his mind’s eve 
with such devilish vividness. Не saw another cottage which was overgrown with 
the blossom. He saw someone who lived there. He couldn’t blot out the image, 
and again he hissed a string of blasphemy betwixt his grinding jaws. 

He told himself that he had been a waster. That he had been the cause of the 
disaster which had overtaken his detachment. That he had been an Almighty 
Failure. 

Rooney belonged to Z pack. “Twas only a few days ago that they had entrained 
at the “ Shot " sidings. He recalled how they had been whirled down to South- 
ampton Docks. How they had led their horses between canvas screens to the berth 
where the big buff-funnelled Leyland boat was lying. How theirs had been the last 
detachment on board. How the choleric Navy man at the gangway had sworn at 
lus horse for stopping dead and refusing to budge. 


» 


He recalled the casting off. The tugs ahead and astein. How the shipping 
in Southampton Water had dipped ensigns and boomed hoarsely on their syrens. 
How the troops on board the Winefredian had stood to attention. Не recalled 
the big R.M.S.P. inward bound, which had passed them, and how they had been 
saluted from the bridge and checred by the passengers. He recalled other ships all 
inward bound. A Union-Castle liner, a big Harrison tramp and—most significant 
of all—a Hamburg-Amerika packet with the British ensign at the truck and the 
German flag below it. It was all very vivid. He turned the pages in the sketch- 
book of his memory and saw again the semaphore on the chequered fort below 
Netley. He watched it spell out “ Good-bye—Good luck." The Wi;nefredian 
gathered speed. As the motion quickened he had gazed astern till the masts of 
the Niton station were lost in the heave of the Channel swell. Once more he passed 
the British destrovers and noted how the spray flew all along their ugly length. 
Then came Boulogne, the cattle trucks and the quaint locomotives with their thin, 
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shnll whistling. After that they had gone south on the main P.L.M. line to Amiens 
and thence branched off on the Le Cateau track. 

Memory recalled it all ‘ fresh as paint,” vet Rooney somehow expected to wake 
up in Stanhope Lines and find the lot of it nothing but an ugly dream. 

At Le Cateau Rooney's detachment had detrained, saddled up and gone forward 
with their brigade. 

The day was just breaking when they arrived. They had moved forward 
when it was light, forward in the direction of the frontier. As they went, the 
peasants everywhere had loaded them with food and wine. The people gave Rooney 
and his comrades little white metal tokens and medallions bearing the images of the 
Virgin Mary and the saints. And so along the cobbled highway they had pressed 
on through Landrecies, and after some hours swept past the grass-grown forts of 
Maubeuge with their weather-beaten brick buttresses. Beyond the forts they saw 
the belts of fresh blue wire, and further on still they had passed long lines of freshlv 
dug trenches at which the red-trousered French infantry were working like 
beavers. | 

Then, оп the pavé, they had passed the frontier pusts and crossed into Belgium. 

That night they had put up in a field, erected the station, and picketed their 
horses. Somewhere in the neighbourhood of midnight they had dismantled in 
- haste, saddled their mounts, pulled up their picket line and galloped back along 
the highway toward Maubeuge with a patrol of enemy cavalry on their heels. Then 
they had learned the force was falling back in the direction of Le Cateau. What 
language they had used! Ав they clattered along the roadway they were halted 
every now and again by pickets of French infantry. 

Then came daybreak. The peasants, when they realised that the enemy 
was not far distant, had hurriedly gathered their household goods and valuables 
and crowded the highways. But one desire was theirs: escape from the oncoming 
German armies. He had seen aged men hobbling on their sticks and grey-haired 
old women trotting in company. Mothers hurried on with frightened round-eyed 
children clutching at their skirts. The 10ads were thronged with loaded vehicles 
of every pattern, size and shape, from tiny dog barrows to huge lumbering waggons 
fashioned of untrimmed timbers and drawn by spans of big sad-eyed white oxen. 
Huge slow beasts they were, which plodded deliberately onward with a gentle 
sway. At times the entire span would be in step. It had seemed to Rooney, as he 
watched them, as though they were moving to the sound of some slow, wistful air, 
audible to themselves alone. | 

They had passed по end of these old-tashioned carts with their oxen. Іп course 
of time they left it all far behind. Now and again they would give an agitated 
mother and her children a lift for a kilometre or two, or perhaps help upon their 
way an aged couple exhausted by the hurry, the bustle and the excitement of the 
flitting. 

Then night came on, just as they began to cross the Maubeuge defences. А 
kilometre or so to the south they had picketed down for the rest of the night, their 
horses in а lather, their clothing smothered in dust and grit. Dead-beat to a man. 
As the morrow's sky grew grey they had started along the Le Cateau road once 
тоге, hurrying back along the cobbles. There were rumours of Maubeuge having 
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been occupied by the enemy. Rumours of entire brigades having been surrounded, 
annihilated or captured. On the roadsides they had passed big three-ton motor 
lorries, ditched and abandoned owing to some minor fault. As they approached 
Landrecies they had noticed the growing confusion. Mixed columns of infantry, 
artillery, bridging trains, and supply lorrics jostled one another in hopeless disorder : 
their one clear conception the road to the south and the necessity of following it. 

Z Pack had rattled through Landrecies, then past Le Catcau, and had kept 
going till dawn. They had stopped and erected in the big pasture at the south end 
of the village of Busigny. Rooney had been detailed to establish communication 
with G.H.Q., whilst the remainder of the detachment rode off to water their horses. 
It was then that Rooney had failed. Не had been dead-beat, famished and heavy- 
eyed, and he muttered as his head had drooped on his arm, “То hell with the enemy. 
They can shoot me, I'm beat." He fell into a stupor. He was too tired, too 
exhausted for sleep. He had gone past tbe stage, like the drunkard who drinks 
himself sober. 

Suddenly he felt someone shaking him roughly by the shoulder. He paid no 
attention till he was dragged from the trail to the ground. Then he jumped up, 
blinking, to find a circle of dusty grey cavalrymen round him. Не took in their 
helmets, their steel lances and their sweat-stifled mounts, and it flashed on him that 
he was а prisoner. That the wagon had fallen into the hands of the cnemy. Не 
had blasphemed too late! Не looked round for the others and the detachment 
horses, but thev had aisappeared. Captured, maybe, or killed. Out on the road- 
way he saw а squadron of enemy cavalry cantering past to the south. Аз they 
rode thev gazed dully at khaki-clad Rooney and the dust-covered wagon with its 
twin masts and aerial wires slung across the pasture. Like himself they were dead- 
beat. 

Rooney had been startled to hear the corporal in charge of the patrol demand 
his paybook and papers in passable-enough English. Rooney did as he was ordered, 
and handed over the contents of his pockets. The corporal ran through them, 
retained the letters and paybook, and handed back the remainder. 

“ Your name, number and rank?” had queried the German. Rooney had 
supplied the details and the corporal compared them with the entries in his book. 

“ What is the wagon here ? ” next asked the cavalryman. 

“ That," Rooney had retorted, “із for you to determine. I've given you all 
the information you're entitled to. What's more, it's all you'll get.” 

“ So you retuse to enlighten me 2” growled the corporal. 

“Гао,” snapped Rooney. 

“ Very well, you will be under lock and key until the Herr Licutenant arrives. 
March ! ” 

And Rooney had been escorted to the Auberge de I’Eloile d'Or and а іп 
the back room, where he now sat, muttering, blaspheming, and black with smoulder- 
ing hate against everything, himself included. 

The Uhlan trooper who guarded him crunched up and down past the window. 
Rooney racked his brains for a method of escape. The only exits were the door 
and window. The room had no chimney. Neither did it possess anything heavy 
enough to throw at the trooper us he passed the panes. Rooney decided to crash 
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through the window and chance overpowering the sentry. But people only did 
that in “ Penny Dreadfuls," so he told himself. ’Twas idiotic to think of it. No, 
he gave it up. He was lagged. There was no way out. Не had been a failure, 
and now he must face the medicine. Serve him nght for behaving as he had in face 
of the enemy. But he'd like to give them а run for their money. If only he could 
escape. But no. The gloom of despair weighed heavily upon him. There was 
nothing to be done. Nothing, but to settle down and submit to the loathsome 
decree of Fate. 

Then the millionth chance presented itself. 

Two of the enemy horses were tied to the green railing outside the window— 
a big-boned chestnut and a rakish, long-tailed grey. Their head ropes had been 
left comparatively slack. The grey’s near fore somehow got over the chestnut’s 
rope. The chestnut’s head was pulled down. Не was vicious, and, resenting the 
pull, had swung his quarters round and lashed out at the grey. The grey accepted 
combat and lashed out in retaliation, It all started in a second. The trooper, with 
the cavalryman’s predominating instinct for the welfare of his mount, drummed 
probably into horsemen ever since the days of Cæsar, sprang forward, shouting. 
Rooney didn’t see exactly what happened next. There was a flash of shoes, and 
he saw the trooper go over like a ninepin, kicked senseless. Rooney swung his 
boot through the panes and crashed through, bleeding like a boar. He pulled the 
trooper clear. The horses were quiet now, and cowered close to the railing much 
as badly frightened mongrels would. They were waiting on the punishment which 
they sensed was coming. 

However, Rooney had no time for the horses. Not yet. He was out for bigger 
game—the trooper’s uniform. Апа he got it. The fit would have made the enemy 
regimental tailor weep. The tunic was large and the overalls, too, and the jackboots 
at least three sizes too roomy. Luckily the helmet was a working fit, otherwise 
Rooney would have been discovered earlier than he was. Не wiped his face, rushed 
at the saddle and blankets handiest, flung them on the big-boned chestnut, drew 
the girth and surcingle tight, snapped the bit into the horse's jaws, undid the head- 
rope, leaped astride the saddle and dug his spurs in. Wild plans flew through 
Rooney’s head. И he could get the wagon out of it as well. His brain worked 
rapidly. He looked towards the pasture. The masts were down and—a fresh 
surprise—a pair of enemy draught horses had been “ hooked in." They were taking 
the wagon off, then. The driver and trooper on guard were leaning against the trail 
talking. In a flash Rooney decided. Не put the big chestnut to the hedge. Тһе 
chestnut sailed over, gathered himself, and cantered forward. 

The driver and trooper looked up, swung round and gazed at Rooney. Не was 
on top of them before they realised he wasn't one of themselves. Rooney was no 
cavalryman, The sabre on the saddle was unwieldy in his hot hand, but he managed. 
He dismounted, turned the chestnut loose, jumped at the draught rider, mounted 
and lashed the horses into a gallop with the flat of the enemy sabre which he still 
held clutched in his nght hand. 

He was on the road to the south and clear of the village in a flash, the wagon 
swaying and rearing, the hoofs of the horses hammering flickers of sparks from the 


iron cobbles. 
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As he hurtled forward Rooney told himself that he was well inside the enemy 
outposts. He might get through, but ten to one he wouldn't. They'd have the 
roads picketed. His borrowed sabre wouldn't have a lookin against trained troopers 
with lances and sabres they knew how to use. 

Anvhow, he'dsee. He pushed the hot helmet back on his head and again lashed 
the plunging animals. He'd noticed something on the roadway ahead. As he 
neared it he saw it was a dust cloud. He saw lance tops and helmets above the 
eddying smother and knew it for a hostile patrol. Не was gaining on them. 

Apparently they were moving forward cautiously. Another five hundred yards 
and he saw the rearmost figure swing round in its saddle. Suddenly the patrol 
swung sharply round on its haunches and strung itself across the pavé. Не noticed 
the hesitation of the troopers as they picked out his uniform. Не could кес them 
fingering their sabres and gripping their carbines. He heard them shouting. Fifty 
yards off them. There was а muffled report almost drowned by the drumming of 
Rooney's horses and the roar of his wheels and he felt the sharp rushing draught of 
а bullet hiss past his cheek. Rooney swung his sabre clear of the traces and lashed 
out. 

The patrol split like a sliced lemon and through he crashed. Тһе whirling off- 
wheel of the swaying limber caught an enemy horse on the flanks and sent it reeling 
with its rider into the ditch. 

Rooney urged his pair of “ draughts " forward. Next instant a huge hammer 
seemed to crash on his shoulder blades, and he knew he was hit. Не fell forward on 
the saddle with his team still galloping madly southward. His grey army shirt 
became sodden. It clung to his skin. Не became dizzy and dim of eye, but he kept 
his horses going. Then after hours, as it seemed to him, he heard more shouting, 
another report, and again the hiss of lead about his ears. He gave one mighty 
effort, pulled himself erect in the saddle and through the fastly thickening fog 
coming down on his weary суеѕ he saw a group of khaki-clad lancers. 

He cast the sabre from him, and threw up his hands. The horses slackened and 
pulled up, streams of sweat running from their heaving flanks. | 

“Тт British,” gasped Rooney. “Wagon is British, too. 2 Pack Wireless 
Wagon. Hand over Brigade Sig. Officer Third Brigade. I’m done ; Rooney, the 
waster, done. Done,” and his voice trailed off in a moan. He saw their haggard 
dusty faces as they crowded round to give him aid. Then Rooncy felt the scent of 
honeysuckle. Not cloying, but sweet and fragrant. Не saw the little white cottage. 
His grey-haired mother. She was smiling on him. Behind the cottage a mist was 
rsing. А soft grey mist which seemed to beckon Roonev. А mist suggestive of 
tranquil dream cities, of rest and of peace. 

He entered that mist. At least the soul of him did. 


* * * * * 


Vex not his ghost. Oh, let him pass, he only hates him 
That would upon the rack of this rough world 
Stretch him out longer. B 
(King Lear, Act V, Sc. 3). 


== 


MR. W. D. DUDDELL 


Everyone in the world of wireless will learn with profound regret 
of the death, on Sunday, November 4th, at his residence in Victoria 
Street, Westminster, of Mr. William Du Bois Duddell. Although only 
45 years of age, this well-known scientist had reached the forefront 
of his profession, having held the post of President of the Institute 
of Electrical Engineers. То wireless men perhaps the most inter- 
esting factor of his work is that connected with the ‘‘ Singing Arc,” 
from which the Poulsen arc was evolved. Like many other distin- 
guished members of the world of science, he had placed his energies 
at the disposal of his country since the outbreak of war, and at 
the time of his death was a member of the Admiralty Board of 
Inventions and Research, the Munitions Inventions Committce, and 
the Advisory Council for Industrial Research. 

Professor W. D. Marchant, who was closely associated with Mr. 
Duddell, is contributing to our January issue an appreciation of his 
life and work. 


WIRELESS APPARATUS ON BRITISH SHIPS. 


An amendment of the Defence of the Realm Regulations requires that every 
British sea-going ship of sixteen hundred tons gross tonnage or upwards in respect of 
which a licence to install wireless telegraph apparatus has been granted by the Post- 
master-General shall be so equipped and provided with two certified operators 
with suitable accommodation. Previously the order related to British ships of 
three thousand tons gross tonnage. 


WIRELESS REWARDED. 


Official recognition of wireless achievements is still making headway. We notice 
in a Supplement to the London Gazette that T. E. Fletcher, R. N.R., a wireless 
telegraphist of the First Class, and Г. В. Nicholls, R.N.R., а wireless man of the 
same standing, have been awarded the Conspicuous Gallantry Medal. Win. 
Statham, R.N.R., also a wireless telegraphist, shares in the high distinction. It is 
quite evident that the reluctance (perhaps not unnatural) of the authorities to go 
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outside the actual fighting men in awarding distinctions of this kind has been finally 
Overcome ; and it is gratifying to notice that the gallantry so frequently displayed 
under most trying circumstances of nerve and courage by radiotelegraphists no 
longer escapes the eye of those who are responsible for the bestowal of these tokens 
of official recognition. 


DETECTIVE RADIOTELEGRAPHY. 


The utility of wireless equipment on aircraft is too obvious and has been too 
frequently demonstrated to need much emphasising. Amongst the Admiralty 
Records recently issued for publication we notice an interesting incident wherein 
wireless played the part of a detective. It appears that a seaplane engaged on patrol 
service Overheard a hostile wireless signal. The operator was able to judge from 
the strength of it that it emanated from a source located no great distance away. 
He accordingly scouted around to try and spot the enemy signaller, and ere long 
sighted a large submarine lying on the surface a mile ahead. Flving at eighty miles 
an hour the seaplane whizzed over the enemy craft and released a bomb which, 
well aimed, despite the frantic shelling of the U-boat's guns, tore a great rent in 
her hull. Meanwhile three more hostile submarines came up in line abreast, and 
these were in their turn reinforced by three hostile destroyers and two seaplanes. 
The British aviator, however, stuck to his prey despite all odds, dropped a second 
bomb and finished the job before—his bombs exhausted—he returned to the base. 
It is no small tribute to his coolness as well as intrepidity that the British aviator was 
able to carry home with him photograplis of the sinking submarine and its would-be 
rescuers. 


U.S.A. RESTRICTIONS. 


We desire to call the attention of our readers to the fact that in the list of 
restrictions on exports from America published in Lloyd's List at the end of Sep- 
tember all radio and wireless apparatus and their accessories are included amongst 
the commodities for whose importation a permissive licence must be obtained from 
the Exports Administrative Board of the Bureau of Foreign and Domestic Commerce 
before shipment. This restriction is imposed in accordance with the proclamation 
issued on August 27th, 1917, by the President of the United States, and applies to 
all shipments going forward by any vessel clearing from U.S.A. ports on and after 
August 3oth last. 


DEATH ОЕ A DISTINGUISHED FRENCHMAN. 


Captain Camille Tissot, one of the leading French radiotelegraphic 
scientists, and an old colleague of Colonel Ferrié, passed away at Arcachon 
on October rst last. One of the pioneers іп wireless telegraphy, Captain 


Tissot's work has been much appreciated, and his loss will be widely and 
sincerely mourned. We hope next month to include in our pages a brief 
obituary from the pen of André Blondel, President of the Comité Français 
de T.S.F. Scientifique. 


On the Matter and Elimination 
of Strays 


An Investigation under the Auspices of the Dutch East 
Indian Department of Telegraphs 


By CORNELIS J. DE GROOT, Sc.D., E.E., М.Е. 
(Engineer of the Department of Telegraphs, Dutch East Indies) 


Continued from page 525 of our November issue. 


EVERY means, such as locse coupling in the receiver and simultaneous detuning 
of the intermediate circuit, and also Marconi's balanced detectors (which helped for 
Balancing Detectar all types of strays to a 
———-—4 e- / certain degree), was based 

IA | only on the principle of 
| weakening of strays to а 
| greater extent than the 
i signals, and therefore could 
| attain only partial success. 

The Marconi balanced 

crystal receiver is shown 
Логта/ Receiving rewi, with А ғу EMF, in Fig. 3. Later in this 
paper I shall describe a 
device of my own, em- 
ploying only a single detector, but giving similar results to those which Marconi 
obtained, but with two detectors. І shall describe also several other devices, the 
principal one of which might be expected to be completely successful. 

As to the existing device, with the exception of the last-mentioned one, none proved 
as effective as the musical character of the transmitting note, which, as stated, 
enabled the high selectivity of the ear to pick out signals through strays of from 
IOO to 500 times as great intensity. 

Before proceeding to the last portion of this paper, an explanation of my own 
as to the origin and propagation of the dominant type of strays (those of type 3), 
which are not covered by Dr. Eccles's theory, will be given. I shall first describe 
several arrangements which I devised to eliminate strays and interferences from 
other stations. 

(а) The first device is similar in action to Marconi's balancing detector, but 
needs only опг detector. It is effective against very heavy strays, but especially 
against interfering stations. The arrangement consists in applving to a carborundum- 
steel detector an additional constant e.m.f. in the reverse direction from that 
generally used. The diagram of connections is shown іп Fig. 4, and will be seen 
to be the same as that of the Marconi balancing scheme with the exception of the 


FIG. 3.—MARCONI BALANCED CRYSTAL RECEIVER. 
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omission of the second crystal. Тһе e.m.f. Er 
is reversed so that the direct current flows in 
that direction for which the crystal shows the 
smallest conductivity. As is generally known, this 
weakens the reception to something like 50 per 
cent. of the available rectified current as against 
пе optumum тесипсапоп оше! Dy applying FIG. 4.—STRAY REDUCING CIRCUIT 
the e.m.f. іп the right direction. Still, reception OPERATING WITH REVERSED 
is many times stronger than when using the AUXILIARY E.M.F. 
detector without any additional applied e.m.f. 

On the other hand, the reverse applied steady e.m.f. changes the characteristics 
of the detector, as Fig. 5 shows. Тһе result is that weak signals are received much 
more loudly in proportion and absolutely than stronger ones, and that for a certain 
strength of signal and the corresponding applied e.m.f. there is no rectified current 
at all and therefore no reception. 

I was easily able to make the loud signals from a steamer in the neighbourhood 
of one of our stations inaudible by applying a suitable e.m.f. in the reverse direction. 
At the same time, signals roo times weaker were being received from a distant 
station. Аз regards strays, the device operates in the same way as the balancing 
detector scheme ; that is, there is only one strength of strays which can be made 
completely inaudible. Stronger strays are weakened and signals are similarly 
weakened, suppression depending upon their intensity. The device is therefore 
much more useful for the elimination of powerful interference from stations of 
constant loudness ; and particularly so since these can be cut out with increasing 
ease the louder they are. Оп the other hand, the device is only very partiallv 
successful against strays, which is also the case with Marconi's device. To explain 
the operation of the device I shall consider Fig. 5. This represents the well-known 
direct current characteristic of the car- 
borundum-steel detector. Аз is generally 
known, the best working conditions are 
obtained at the bend B of the positive 
part of the curve, say for an additional 
applied e.m.f. of --V volts. The best 
value of V depends to some extent on 
the strength of the incoming signals. 

If we apply instead of the positive 
e.m.f.+V a negative e.m.f.—V ме sce 
that theadditionalalternatinge.m.f.2AÀ 1 
will give no response whatever, since the 
areas of A2b and Ата are equal and 
opposite in sign. А loud signal, there- 
fore, gives no response, although a weak 
signal does. For instance, a signal of 

71 one-third the former amplitude a’AO 
FIG. 5.—CHARACTERISTIC OF A will give the response corresponding to 
CARBORUNDUM-STEEL DETECTOR. the resulting negative area Aa'b'. 


634 THE WIRELESS WORLD [DEc., 


We see that we have no reception of strong signals but at the same time a perfect 
reception of weak signals. We can cut out very powerful interfering stations in 
this way. It is clear from Fig. 5 that the stronger the interfering signal is the 
higher the negative voltage which must be applied to cut out interference perfectly. 
Since, on the other hand, the loudness of the signals for which reception is intended 
depends largely on the value of the applied negative e.m.f., the best working con- 
ditions are obtained for the value of —V between O and 2. The arrangement works 
best for the very strong interfering signals which are compensated for by this large 
negative voltage. The arrangement is thereby best suited to long distance stations, 
situated near harbours or other centres of heavy traffic, and consequent interference. 

The effectiveness of the arrangement against strays is quite clear, since Fig. 5 
shows that the weaker the signal the smaller the response, proportionately speaking. 
For strong signals the response becomes zero. While for excessively strong signals 

the response begins again, 

the rectified current is in 
£3 the opposite direction to the 

applied constant e.m.f. 

(b) Another arrangement 
и was tried, which was effec- 
tive only against interfering 
stations to some extent, but 
did not weaken incoming 
signals at all. Though the 
РА arrangement is of no use 
. against strays, it is briefly 
described here, since it is 
И useful in many cases. 
The Landangan station, 


As 


Га 


= Ё when receiving from Oiba оп 
FIG. 6.—-COMPENSATION OF PERIODIC 11 the 1,600 meter wave апа 
STRAYS AT AUDIO FREQUENCIES. к working on the large antenna, 


was always interfered with 
by ship stations in the harbour of Panarockan, 15 km. (nine miles) distant, and 
Soerabaie, 180 km. (тто miles) distant on the 600 meter wave. This interference 
was Overcome in some tests by tuning a small antenna (which is referred to in the 
description of the stations) to the interfering 600 meter waves. Assoon as this was 
accomplished the interference was practically eliminated, especially when resistance 
was introduced in the smaller antenna so as to make the damping of both 
antennas {Пе зате. ‘This tuning was very sharp, and the success of the arrangement 
was not due to a screening action, since the two antennas were not in the same line 
with the interfering station. The action must be due to compensation of the 
incoming interfering signals in the main antenna by re-radiated energy from the 
compensation antenna. i 
(c) The third arrangement,which was tried, was in the direction of the elimina- 

tion of strays, and its diagram is given in Fig. 6. 
Two receiving antennas, L,, L, of the same shape and dimensions, were installed 
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near enough together (ten or twenty meters or thirty to sixty feet apart), to make 
them respond in the same way to strays. (For the aperiodic disturbances this 
distance could be easily increased, but for penodic disturbances the distance of 
separation must be small compared to the wavelength of tlie strays in order to get 
the induced e.m.f.'s in phase). Оп the other hand, the antennas must be placed 
sufficiently far apart so that signals set up in the one which is made aperiodic (L,) 
shall not cause currents in the tuned antenna (Lj). 

One of the antennas, L,, is tuned to the incoming signal and coupled to the 
detector circuit, D,, in the ordinary way. Тһе detector D, will rectify signals as 
well as strays and send the rectified current into the telephone ; or as in the case of 
the drawing into the differential transformer Ту. Тһе antenna 1; is tuned either 
to the same or preferably a longer wavelength, thus making it less sensitive 
to the signals and more sensitive to the long wave strays. The detector D, 
is switched directly into this antenna, thus making it aperiodic or nearlv so. 
This arrangement makes it almost impossible to receive any distant signal on the 
antenna Z;, but loud signals on wavelengths different from these to which J, is 
tuned and stravs give a response that is nearly as loud as can be obtained on the 
tuned antenna L. 

The rectified current is sent to the same telephone mentioned before; or, as 
in the case shown in the drawing, to the differential transformer Tr. However, 
this second current from the aperiodic antenna L, is arranged to act in the opposite 
direction from that of D,. The telephone T is either connected in series with D, 
and D,, or, as in the drawing, in a third winding of the differential transformer 
and in series with the condenser C to permit tuning to the spark frequency. Since 
D, does not respond to distant signals, there will be heard in the telephones the 
signals from D, only, whereas the strays rectified by D, and D, tend to compensate. 
By varying the coupling K this compensation can be made complete. 

This device will only permit complete compensation of stravs of different 
loudness when the characteristics of both detectors D, and D, are similar. This is 
easily accomplished by using carborundum crystals with the best applied e.m.f. 
As soon as this is applied the characteristic for rectified currents as plotted against 
incoming alternating current is almost a straight line. This scheme was tried in 
practice, but, since the two equal antennas were not available, compensation could 
be obtained only for rather weak couplings, K, with a consequent loss of signal 
strength. The results were encouraging enough, however, to warrant repeating 
the trials on a larger scale and with proper apparatus. The results of these more 
elaborate and confirmatory tests will be published in the Proceedings within a 
short time. Iam entirely convinced that this compensation device combined with 
the Dieckmann cage around the antenna to cut off aperiodic strays solves the problem 
of the elimination of strays. It will be seen that the same principle of compensation 
just described for the rectified or audio frequency currents is available too for the 
radio frequency currents. However, the currents to be compensated for in this 
case must be of the same frequency, decrement, and phase, thus introducing difficul- 
ties not encountered with audio frequency compensation. Гог audio frequency 
compensation it is sufficient that both rectified currents should be equal іл fre- 
quency. Radio frequency compensation requires two antennas tuned to the same 
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wavelength and cluse together and having the same decrement. Consequently, 
in this case, the use of an aperiodic compensating antenna is not possible. 

In order to get compensation at radio frequency two antennas of the same size 
and wavelength must be used, one of which is more sensitive to incoming signals 
than the other and both of which must be equally sensitive to strays. This could 
be done by having a directive aerial pointed toward the receiving station, in 
either a directive antenna in the minimum receiving position relative to the sending 
station or a non-directive antenna for compensation. In both cases a great loss of 
signal strength will be involved, since the compensating antenna will not only 
compensate strays but also the incoming signals to at least a large extent. I therc- 
fore prefer compensation of the rectified audio frequency current rather than radio 
frequency compensation, 


PART 4.—THE AUTHOR'S SUGGESTIONS RELATIVE TO THE ORIGIN AND PROPAGATION 
OF TYPE 3 STRAYS. 


Since the theory of Dr. Eccles does not hold good for this type of strays, I 
attempted to suggest another solution. To begin with, it is necessary to consider 
the curves of daily and monthly variation of strays. In Fig. 7 are given the curves 
of daily variation, averaged over every month of the year, for all strays received 
during the daytime at the Landangan (Siteobondo) station. The year during 
which the observations were made began in June, 1013, and ended in June, 1014. 
The averages for these two years (that of June, 1914, being dotted) agreed very well. 

The strays indicated by the lettcrs “ 15” are plotted vertically in accordance 
with their scale of values from о to 5 as given in Part 3 of this paper. The average 
value for every hour of the day (in true solar time of the place under consideration) 
is the heavily drawn black line. The dashed lines indicate the limiting (that 15, 
the highest and lowest) values observed during the hour in question. 

We see that, although the average line could be drawn for the daily variation, 
the individual values during the same hour on different days in the months may 
be widely divergent on both sides of the average. It is clear also that morning and 
afternoon curves are symmetrical only for those months of the year during which 
the altitude of the sunis a minimum (thatis, June, July and August). Symmetrical 
curves of this type are common for European stations. 

These months of maximum sun’s altitude covered the period of the latest trade 
wind (or east monsoon), and we shall call the daily variation curves during these 
months, the “east monsoon characteristic." . We shall indicate this type of 
characteristic by the sign ~, meaning that during these months strays slowly fall 
_ from the sunrise point 0 to noon and then slowly rise until sunset 0. It will be 
seen that the characteristic for the month of August is already changing into a 
second type of characteristic, and that a сһапре15 also occurring during the month 
of May. Itis only during these months that the stations fully fulfil their contract. 

As the altitude of the sun increases it will be noticed that the characteristics 
continually change, not so much in the morning but chicfly in the afternoon. Тһе 
characteristic then becomes of the general shape indicated bv its sign „л as found 
in the characteristic during the months of September, October, March, April and 
May. Аз has been stated, August is of an intermediate form. This characteristic 
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we shall call the ‘intermediate period characteristic." It is found during stormy 
periods when neither of the two types of trade wind dominates. On the average, 
communication is possible in the morning during these months, but during the 
afternoon contractual requirements could not be met. 

With the latitude of the sun still increasing and the west trade wind (the west 
monsoon) becoming permanent, the characteristic takes the form indicated by its 
sign «^, with high values in the morning during the months of November, December, 
January and February. During some days in this period no communication can 
be handled, since the signals also fade in intensity as do the strays in the morning. 

We shall study hereafter the meaning of thesigns employedin these characteristics. 

Figure 8 gives the average daily variation over the whole vear, with night 
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FIG. 8.—AVERAGE DAILY VARIATIONS 
OF STRAYS THROUGHOUT THE YEAR. 


observations included. It must be admitted, however, that the dashed portion 
of the night curve is to be critically considered, since not many observations were 
available during such times, the stations being generally closed during that part 
of the night. We see that the average day of the year gives a high value during the 
night time for the stray intensity (namely, class 4; that is, requiring a signal 
strength of 250 to 500 times audibility for satisfactory communication). About 
two hours before sunrise the strays began to weaken until at то o'clock 
in the morning the minimum is reached. Then the strays increase until three in 
the afternoon, remain almost constant until an hour before sunset, after which they 
rise Sharply to the night value. 


(To be continued. 
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"IHE UNSOLDIERLIKE SUB." 


A LETTER FROM THE FRONT. 


HERE has come to hand quite recently a letter from a Captain with B.E.F., 

| which is well worth reprinting т its entirety here, both in view of its distinctive 

difference from the majority of “letters from the Front ’’ and of what has 

been lately published regarding the remarkable extent to which “ Pelmanism " is 
being adopted by officers of His Majesty's Army and Navy. 

Here is the letter in question : 

“ I should like to call your attention to the facts of the story of my Pelman Course. 

'" When I began I was looked upon with disfavour by the С.О. of my battalion 
at home as being a sleepy, forgetful, and unsoldierlike sub. When I began your 
course my star began to rise—I had the ability but had not been able to use it. I 
left the home battalion with my C.O.'s recommendation as being the best officer he 
had had for more than a year, and came to France. 

“ I was then appointed as a second-lieutenant to command a company over the 
heads of four men with two ' pips,' and have now three stars and an M.C. 

“That I was able to make use of my abilities so successfully I attribute entirely 
to the Pelman System." 

As an isolated letter the foregoing might fail to carry much weight. But when 
it is taken as typical of some hundreds of similar letters from Army and Navy officers, 
then, indeed, one is forced to concede that there must be '' something in Pelmanism.”’ 

More than forty Generals and Admirals and well over 300 naval and regimental 
commanders—to say nothing of 4,000 other officers and a multitude of N.C.O.'s and 
men—have adopted Pelmanism since the outbreak of war, and every day brings reports 
from them as to substantial benefits derived. 

Let us take a few examples. A Naval Captain reports promotion to the command 
of a fine cruiser—thanks to his Pelman training. A Lieutenant-Colonel reports “а 
step in rank " within two months of starting the Course. А Major writes attributing 
his majority ана his D.S.O. to the same agency. А General and a Rear-Admiral also 
write giving testimony which it is, at present, inadvisable to publish. There is not a 
rank ог unit of either Service which has not supplied convincing evidence of the fact 
that Pelmanism is trulv the short road to progress. i 

The evidence produced by the Pelman Institute is amply sufficient to sweep 
away the last vestige of doubt, it forces one irresistibly to the conclusion—and it is 
the right conclusion—that, as “ TRUTH " says, “Тһе Pelman Institute places the 
means of progress within the reach of everyone.” 


AN AMAZING FACT. 

‘The amazing fact is that, however sweeping this statement may appear, it is 
literally true! There is no case upon record in which the conscientious student of 
“ Pelmanism ” has failed to reach the coveted goal—whether that goal be promotion, 
financial betterment, social or professional advancement, or aught else. 


As to results, the difficulty is to select the most representative ones. Неге is a 


E 
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random selection, which could be multiplied a thousandfold from the Institute’s 
records : 

—Placed my practice on a satisfactory basis (Doctor). 

—Rise of £145 per annum. 

—Doubled my turnover. 

— Salary improved 300 per cent. 

—Literary prize of £250. a 

— Му income has gone up 800 per cent. 

—Substantial increase in my salary. 

—-Increase of salary of 50 per cent. 

—Increased turnover and salary. 

—Му turnover has beaten all records. 

—-My business has increased considerably. 

—Salary exactly doubled. 

—Added £80 to my Commission Account. 

--І have had a 40 per cent. rise. 

—Salary increased, also a 10 per cent. bonus. 

-—Му salary has been increased by 60 per cent. 

—The means of making my income double. 

—Greatest increase in business. 


Thus in every direction—financial, professional, social, and educational—the 
Pelman System is daily helping thousands of men and women of every trade, profession, 
and occupation to attain success. 

Апа what is the cost г А half-hour ог so devoted each evening for a few weeks 
to a most fascinating course of study ; not study in the humdrum sense of the word, 
but a real mental recreation. Most students of the Pelman Course openly express 
regret when the lessons have terminated ; so deeply interesting do they find them. 

From business and professional women eulogistic letters are received by the 
thousand, and many of them actually reproach the Pelman Institute for understating 
the value of the Course. For instance, a Solicitor writes : 

** I used to think that the claims made for ‘ Pelmanism ’ must be fantastic ; 
now I consider them to be understatements of the truth." 
It is useful to bear in mind this comment (typical of many) when one is tempted to 
think that the announcements made by the Institute are in any degree exaggerated. 
As a matter of sober fact, every statement made here or elsewhere by the Pelman Institute 
can be handsomely justified by a reference to the records of the Institute. 

A student of the course recently wrote: “И people only knew, the doors of the 
Pelman Institute would be literally besieged by eager applicants." Even as a purcly 
2. and intellectual factor, Pelmanism well repays the few hours required for its 
study. 

SHOULD IT BE NATIONALISED ? 

Many prominent people—including a Member of the House of Lords and many 
other men and women—are insisting that the Pelman Institute should be taken over 
by the Government, so that the whole nation may receive the benefits of '' Pelmanism." 
Many present students of the course support this view. 

In the meantime the directors of the Institute have temporarily arranged a sub- 
stantial reduction in the fee to enable readers of THE WIRELESS WORLD to secure the 
complete Course with a minimum outlay. 

To get the benefit of this liberal offer, application should be made at once by 
postcard or by letter to the address below. 

A full description of the Pelman Course is given in “ Mind and Memory," а free 
сору of which (together with “ТКОТН5” special report on “ Pelmanism," and par- 
ticulars showing how to secure the Course for one-third less than the usual fee) will 
be sent post free to all readers who send to the Pelman Institute, 145, Wenham House, 
Bloomsbury Street, London, W.C.1.—(ADVT.) 
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The ship has been overdue for a very consider- 
able period, and it is officially presumed to be 
lost with all hands. We are sure all our readers 
will join with us in expressing deep sympathy 
with Mr. Smith's parents. 


TWICE TORPEDOED. 


Mr. Edmund Stanley Ashton, of Flaxton, 
near York, was 20 years of age. Educated in 
York he entered a solicitor's office on leaving 
school and remained in this employment for 
three years, after which he took a course in 
wireless telegraphy at the North-Eastern School 
| of Wireless, Leeds. Неге he obtained his 

OPERATOR STANLEY ASHTON. Postmaster-General’s First-Class Certificate and 

| joined the Marconi Company іп December, 

1916, proceeding to sea almost immediately on the ship to which he remained attached 

to the end. This vessel recently became a victim of a German submarine and was 

torpedoed but not sunk. From this disaster Mr. Ashton was rescued by a passing 

steamer, which in turn was torpedoed, and we deeply regret to state that Mr. Ashton 

was killed instantaneously. In this particularly sad case we hope Mr. Ashton’s 

parents will feel partially consoled by the fact that he died bravely in the service of 
his country equally with those who have given their lives in the trenches. 


LOST AT SEA. 


Mr. Frederick Roberts Cunningham, of Edinburgh, is another«brave operator 
who has lost his life as a result of his ship being torpedoed. Мг. Cunningham, whose 
home was in Edinburgh, was 17 years of age and educated at Portobello. On leaving 
school һе entered an ironfounder’s, leaving this employment to study wireless tele- 
graphy at the North British Wireless School, Edinburgh. Неге he obtained:his 
First-Class Certificate, and joined the Marconi 
Company as recently as September last, losing 
his life at the torpedoing of the first ship to which 
he was appointed. We offer our condolences to 
Mr. Cunningham's parents in their time of 
trouble. 


DROWNED. 


Yet another case is that of Mr. Hugh Glen 
Forsyth, of West Gourock, a young Scotsman 
20 years of age. Оп leaving school Mr. Forsyth 
entered the office of a sugar broker in Gourock, 
and made a study of wireless telegraphy at 
the North British Wireless School, Glasgow. 
On obtaining his First-Class Certificate, Mr. A 
Forsyth came to London and joined the Marconi OPERATOR Е. Е. CUNNINGHAM. 
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Company, entering the school іп November, 
1915. Afterwards he made his first trip to sca 
on thes.s. Walmer Castle, and then, after making 
one trip on another vessel, was appointed to 
his last ship in June of this year. Falling a 
victim to an cnemy submarine the vessel sank, 
Mr. Forsyth unfortunately losing his life in the 
disaster. The heroism of the young operators 
who have given their lives in the service of 
their country is still not fully appreciated bv 
the general public. After the war and when 
more can be told, the Roll of Honour will truly 
| be a roll of gallant deeds. 


OPERATOR HUGH G. FORSYTH. SUNK BY THE ENEMY. 


Mr. John Henry Greenway, of Walton, 
` Liverpool, was born at Nottingnam т 1892 and educated at the same place. Before 
joining the wireless service he was employed in a hosiery 
business in Nottingham and also on the Lancashire and 
Yorkshire railway as a mechanic. When in this latter 
employment he studied at the Liverpool Wireless 
. Training College, taking evening classes first of all 
and later finishing his course in the day time. At 
this school he obtained a Second-Class Certificate and 
came to London to join the Marconi Company in 
Ар, 1916. After a short course in London he was 
appointed to the staff and made his first trip to sea 
on the s.s. Royal George, transferring to the s.s. Obuasi 
in October, 1916. Alter sailing on two other vesscls 
he was appointed to his last ship in August of this 
year and had served on her for two months when she 
was torpedoed by a submarine. We dceply regret to 
say that Mr. Greenway lost his lifein the disaster, and 
we take this opportunity of expressing our sympathy 
with his relatives in their time of trial. It cannot be OPERATOR J. Н. GREENWAY. 

too often insisted upon that these young men аге 

giving their lives as truly for their country as if they fell in active military 
scrvice against our common foe. 


Australia Favours Automatic Telephones 
THE automatic telephone is reported to be attaining great popularity in Australia. 
About twenty exchanges providing services for 35,000 instruments are already in 
operation, and hundreds of extensions are now оп order. The idea has also found 
favour in Australian official circles, for Australia House, the imposing new head- 
quarters of the Commonwealth in the Strand, London, is being equipped throughout 
with the automatic system of the Relay Automatic Telephone Company. 
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Instructional Article 


NEW SERIES (Мо. 9). 


EDITORIAL NOTE.—In the opening number of the new volume we com- 
menced а new series of valuable instructional articles dealing with Alternating 
Current Working. These articles, of which the present is the ninth, are being 
specially prepared by a wireless expert for wireless students, and will be found to be 
of great value to all who are interested in wireless telegraphy, either from the theoretical 
or practical point of view. They will also show the practical application of the 
instruction in mathematics given in the previous volume. 


ELECTRICAL MEASURING INSTRUMENTS. 


46. Low-Frequency Instruments.—Several types of instruments used in con- 
tinuous current measurements are available for use in an alternating-current circuit, 
while some would give quite inaccurate results. In the measurement of ап alter- 
nating current or voltage the value required is the r.m.s. value, therefore the indi- 
cation of any instrument to be of use on an alternate-current circuit must дереп 
on the square of the current flowing in the circuit. 

Instruments which indicate on the r.m.s. value can be divided into three classes : 

(т) Electromagnetic. 
(2) Hot wire. 
(3) Electrostatic. 

In Class т are those instruments which depend on the magnetic effect of the 
current. If a coil of wire traversed by an alternating current acts on a soft iron 
core the readings are proportional to the r.m.s. value, provided the magnetisation 
of the core is low, thereby ensuring that the permeability is constant. Instruments 
based on this principle are known as Soft Iron instruments. Another method is 
to pass the current through two coils in series. The planes of the two coils being 
inclined to each other. This type of instrument is known аз the Electro-dynamo- 
meter type. A third type, known as Induction type instruments, is that which 
depends on the rotation of an eccentric metal disc between the poles of an electro- 
magnet. 

Instruments in Class 2 depend for their action on the heating effect of a current. 
The current is passed through a thin wire, which becomes heated. The wire therefore 
becomes elongated, and by a suitable magnifying arrangement the amount of 
elongation due to the rise in temperature is measured. 

The instruments so far summarised are available for the measurement of both 
current and voltage. When used as voltmeters they must be so designed that 
the current flowing in the instrument is proportional to the P.D. at its terminals, 
and must be independent of the frequency of the supply. This means that the 
reactance of the instrument is negligible compared with its resistance. 

Electrostatic instruments, as their name implies, depend for their action on 
the attraction of oppositely electrified plates—one or more plates being movable, 
the other plate or plates being fixed. 
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Since the current flowing between the plates of this instrument is negligible, 
it is only suitable for the measurement of potential difference. 

Instruments to be accurate when used on alternating-current circuits must be : 

(r) Independent of wave-form. 
(2) Independent of frequency. 

There are many different make of instruments designed so that the losses from 
these causes are reduced to a minimum, but in which the working principles are 
the same. It is only possible, therefore, to give a brief summary of the action of 
a typical instrument of each class. 

47.' Moving Iron Instruments.—Under certain conditions moving iron instru- 
ments are fairly accurate on alternating-current circuits when the frequency of 
the supply does not exceed about 300 periods. 

The underlying principle of all moving iron instruments is the repulsion between 
two similarly magnetised pieces of iron. The current is passed through a coil 
consisting of a few turns of wire if for an ammeter, and many turns of wire if for a 
voltmeter. Inside this coil is fixed a small piece of soft iron. Near this iron is 
another similar piece of iron mounted so that it is free to rotate in one direction, 
and a pointer is fixed at one end. 

The current passing round the coil causes the two pieces of iron to become simi- 
larly magnetised. The iron free to move will therefore be repelled, causing the 
pointer to move across a scale, the amount of deflection produced depending on the 
strength of the current. 

When iron is subjected to a magnetic field produced by an alternating current 
the magnetisation of the iron will follow the strength of the magnetising field, and 
will therefore go through a complete hysteresis loop for each period. This leads 
to an absorption of energy, and consequently a lower reading than should be obtained. 
If, however, the iron is only feebly magnetised, the permeability may be considered 
to be constant, and therefore hysteresis can be neglected. Тһе instrument will 
therefore be correct on frequencies somewhat below and above that on which it 
was calibrated. 

Moving iron instruments are gene- 
rally fitted with a damping device owing 
to the unsteadiness of the needle. The 
damping usually has the form of a thin 
vane moving into a small tube closed at 
the opposite end known as an “air- 
damper.” Fig. 39 shows а moving iron 
instrument with an air-damper. 

48. Hot-Wire Ammeters and Volt- 
meters. —All hot-wire ammeters and volt- 
meters depend for their action on the 
heating effect of a current. In the well- 
known type made by Johnson & Phillips, 
the current traverses a thin wire made of 
platinum silver, and stretched between 
two supports as shown jn Fig. 40. 
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About the centre of this Exponang Wre 
wire is attached а fine 
phosphor-bronze wire, the 
other end of which is 
clamped in a support. To 
this wire is attached a silk 
fibre which passes once 
round a small pulley, and 
is held in a state of tension 
by the spring, S. To this 
pulley is fixed a pointer 
which moves over a scale. 

In order that the in- 
strument shall not be FIG. 40. 
affected by changes of 


temperature the whole is mounted on a compensation plate made of bronze, which 
has about the same coefficient of expansion as the wire. One support of the 
platinum silver wire must, of course, be insulated from the base. 

A zero adjustment is provided at one end of the platinum silver wire in order 
to correct any zero inaccuracy. 

Mounted on the spindle of the pulley is a thin disc of aluminium (not shown 
in Fig. 40). The disc swings between the poles of a horseshoe magnet and acts as 
a damper. 

When the current heats the wire the expansion is taken up by the phosphor- 
bronze wire, which expansion is in turn taken up by the spring acting through 
the silk fibre, thus giving a double magnification of the initial expansion. Тһе 
pulley, therefore, revolves, moving the pointer over the scale. 

Unless the instruments are only required to measure small currents a shunt 
would be used, which is contained in the instrument for currents to about 200 amps. 
In the case of the hot-wire voltmeter a high non-inductive resistance is connected in 
series with the hot wire. 

49. Electrostatic Voltmeters.—Electrostatic voltmeters are constructed to 
measure up to about 200,000 volts, but for the low-tension circuit of a wireless 

telegraph set a voltage above about 600 

Guard ! e . volts would rarely be used. To measure 

= ру а pressure of 5. the switchboard 

pattern of the multicellular type of volt- 
meter is used. 

In this form the voltmeter is con- 
structed of a number of separate cells 
arranged vertically. A number of quad- 
rant-shaped vanes, to which a pointer is 
attached, are suspended by a phosphor- 
bronze strip so that they are free to 
rotate; in a horizontal plane, and so 
FIG. 4I. spaced that they hang centrally between 
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Suspension. the fixed plates. Fig. 41 shows а 

Fixed Plates. Moveable Vanes plan of the instrument: AA are the 
fixed cells, BB are the movable 

A 8 A vanes, while FF are two vertical 


guard plates. Fig. 42 1s an eleva- 

tion of the cells and vanes without 

the guard plates. These plates are 

electrically connected to the mov- 

able vanes, which are connected to 

one terminal of the instrument not 

insulated from the case. The fixed 

plates are connected to the other 

_ terminal insulated from the case. | 

When the voltmeter is con- 

nected to the mains, the vanes and 

guard plates become charged, and 

therefore the vanes are repelled 

8 from the guard plates and attracted 

into the fixed cells, until the tension 

on the phospher-bronze wire is 

balanced by the electrical force. 

FIG. 42. The electrical force or deflecting 

torque will depend on the square 

of the difference of potential so that the instrument will read the r.m.s. value of 
the voltage. 

50.,Wattmeters. Single phase.—Commercial wattmeters аге usually con- 
structed on the electro-dynamometer or induction principle, but whatever the 
principle the instrument has two separate circuits, the one being the current circuit 
and the other the pressure circuit. 

The current circuit carries the whole or a proportional part of the current and 
is a fixed coil called the field coil. In the electro-dynamometer type the pressure 
circuit is a movable coil with its plane at right angles to the plane of the field coils. 
This coil is connected 
through a high resistance 
across the mains. А КУА 
pointer moving across а 
scale is attached to the 
pressure coil. The method 
of connecting the instru- 
ment is shown in Fig. 43. PC 

The currents flowing | 
through the Ве and ^ 
pressure coil create а 
magnetic field, and the 
pressure coil being mov- 


C.C. 


70099 


Jo {оо 


able assumes such a | 
е FIG. 43. 
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position that the electrical force is balanced by the controlling force on the coil, 
generally a small spring. 

Let the current in and the voltage of the circuit be in phase, that is unity power 
factor. Then the currents in CC and PC will be a maximum and the torque exerted 
on PC will be greatest. The wattmeter will therefore indicate the product of the 
current and voltage. Now, if the current 15 90° out of phase with the voltage, 
when cos 0=0, there will be zero current in the pressure coil when the current іп 
the field coil is a maximum and conversely, maximum current in the pressure coil 
and zero current in the field coil. The wattmeter will therefore read zero, there 
being no torque on the pressure coil. Therefore, for any value of 0 between О and 
90? the deflection of the wattmeter will be proportional to cos 0. "The wattmeter 
thus indicates C x E x cos 0, 


which is the true watts in C.C. 
the circuit. ыы | 
51. Power-Factor 29009996 
Meters.—It has already 
been shown that the power- 


factor of any circuit can 
be calculated from the 
readings of voltage, cur- 
rent and watts, but instru- 
ments known as power- 
factor meters have been 
devised, whereby the 
power-factor of a circuit 
can be directly measured. 

Such an instrument 
is shown in Fig. 44, and 
consists essentially of a 
field coil, and two pressure 
coils mounted at right 
angles to each other and 


carrying a pointer. 
The field coil, CC, 
carries the main current, FIG. 44. 


as in the wattmeter. One 

of the pressure coils, PC,, Fig. 44, is connected through an inductive resistance, Ri, 
across the mains. The other pressure coil, PC,, is connected through a non- 
inductive resistance, R,, across the mains. 

Now let the inductance of R, be sufficiently great to cause the current in PC, 
to lag 90° behind the voltage, that is 90° out of phase with the current in PC,. 
Suppose the current in CC is in phase with the voltage, that is the circuit has unity 
power-factor. There will then be a torque exerted on PC,, since the current in 
CC, and PC,, are in phase. There will be no torque exerted on PC,, owing to the 
current in PC, being 90° out of phase with the voltage and consequently the current 
in CC. 
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Now, if the power- 
factor of the circuit is 
reduced, and the current 
lags more and more behind 
the voltage, the torque 
exerted on PC, becomes 
greater, while the torque 

: on PC, becomes gradually 
cr EL less. The coils will there- 
POWER FACTOR INDICATOR 

FOR fore take up some definite 

UNBALANCED LOADS position with every power- 
factor, which position can 
be read on a scale. 

Since the coils PC, 
and PC, are both the de- 
flecting and controlling 
force, the actual deflection 
is independent of the 
strength of the currents 

FIG. 45. flowing in each circuit, as 

long as the ratio of the 

strengths and the phase relationship is the same. Тһе deflection is therefore 

independent of the voltage. The instrument should, however, be used with only 

the frequency for which it is designed, as any other frequency will alter the value 
of the reactance of R, and РС, 

The instrument is‘‘usually calibrated for power-factors, each side of unity 
thus indicating both leading or lagging currents, and is shown in Fig. 45. 

52. Frequency Meters.—One method of measuring the frequency of an alter- 
nating current is to measure the current flowing through a choking coil and the 
drop in volts across the coil. This 
method being inconvenient and often 
impracticable,owing to the impossibility 
of inserting a choking coil in the circuit, 
is liable to error due to wave form. 

Another and much more simple 
and direct method is that due to Pro- 
fessor Ayrton, in which the natural 
frequency of various lengths of thin 
steel is utilised. 
| An alternating current, the fre- 
quency of which it is desired to 
measure, is passed through a small 
electromagnet. In the field of this 
magnet are arranged a number of thin 
steel strips. These strips or “f reeds,” 
as they are sometimes called, are 
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adjusted to vibrate at known frequencies. Then, when the current traverses the 
electromagnet, the reed which has a natural frequency nearest to the frequency of 
the alternating current will be caused to vibrate. Thus all the reeds in the instru- 
ment will vibrate in turn when the period of the alternating current corresponds 
with the natural period of each reed. It may occur that the reed on each side of 
the correct one is set in vibration, but the correct reed will have a greater ampli- 
tude than the other two. | 

The tops of the reeds are turned over to form а small rectangle and аге usually 
printed white. A type of frequency meter is shown in Fig. 46. 

Meters based on this principle are made to indicate a frequency up to about 
1,500 periods, but above this frequency the reeds become too thin to be of practical 
use. 

(To be continued.) 


Тһе author is indebted to Messrs. Everett, Edgcumbe & Co. for photographs of 
the instruments illustrated. 


A Visit to a Destroyed German Installation 


A PARTY of Union of S.A. Members of Parliament, whilst making a tour of the 
Protectorate, paid a visit to the wireless station at Windhoek (South-West Africa 
Protectorate), and a description of the station was given to them by Captain 
Kellaway. The motor power consists of two Diesel oil engines. The large A.C. 
generators are designed for a single-phase output of 250 kw. at 500 volts and 
350 cycles. The transformers are of the oil type, designed to step up from 500 
volts to 52,000 volts. There are five masts, each 390 ft. high, weighing roughly 
30 tons each, all insulated and maintained in position by steel wire cables. The 
transmitting aerial consists of 20 silicium-bronze cables, ten running south-east and 
ten south-west from the apex. The two receiving aerials consist of 4-in. diameter 
silicium-bronze cables. The battery comprises 128 Tudor cells of 270 ampere-hour 
capacity. It was explained that the transmitting plant of the wireless station was 
inoperative owing to the removal of essential parts by the Germans. The receiving 
of messages is being maintained. 

It will be remembered that Windhoek was occupied on May 12th, 1015, by 
General Botha in the course of his methodically successful South-West African 
Campaign. 50 sensible was the enemy of the value of this high-power station that 
all particulars thereof had been kept as a State secret up to the time when it fell 
into our hands. The justification of the enemy's high estimate of the importance to 
them of this radiotelegraphic installation was demonstrated by the fact that, as 
soon as Windhoek and its equipment fell into our hands, the enemy's resistance 


practically ended. 
The Share Market. 


BusINEsS іп the various Marconi issues has been very active during the past 
month. There has been very considerable investment buying, and prices are well 
maintained: Ordinary, £3 5s.; Preference, £2 13s. 9d. ; American, {т 15. 6d. ; 
Canadian, 106. ба. ; Spanish, 11s. ; Marines, £2 125. 6d. 
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THE WONDER BOOK OF THE NAVY. Edited by Harry Golding. Ward, Lock 
& Со., London, Melbourne and Toronto. 35. 6d. net. 


[T is an excellent idea to embody in a collection of short readable chapters a 
number of original papers likely to interest British boys and girls in naval matters. 
The importance of their Navy to the inhabitants of Great Britain was brought home 
as early as the reign of King Alfred. That importance has gone on increasing ever 
since. Only the other day the present writer, in response to some questionings put 
by his little girl, turned up and re-read for the child's benefit the contemporary 
description of the Battle of Sluys contained in the pages of Froissart. This famous 
naval victory was won by Edward III. against the French on June 24th, 1340, and 
the chivalrous French chronicler acknowledges that the English fought it in the face 
of odds reckoned at ten to one. 

The volume, which lies before us as we write, consists of a series of chapters 
contributed by various authors, most of them well-known marine experts, like 
Mr. Archibald Hurd and Mr. Gerald Fiennes. We find included in the contents 
not only essays, but short stories planned so as to illustrate points connected with 
various phases of naval life. We were specially struck by a convincing little tale 
from the pen of М. С. Johnstone, which deals with the torpedoing of a British 
merchant vessel by a German submarine. | 

Of course, the object of such a volume is not merely to interest, but to instruct, 
and one of the most useful papers written with this direct aim in view consists of the 
article devoted to explaining the evolution of the various types of warsbips. Mr. 
Archibald Hurd has, in this article, displayed his gift for compressing much informa- 
tion in a small compass without losing the interest of the reader. The “ Training 
of Naval Officers " would appear to have been contributed by a service man under 
the veil of anonymity. The world outside our islands has not been forgotten. 
Mr. Gerald Fiennes has seen to that. Не deals in his own picturesque way with 
“Тһе Empire and the Navy," as well as with the Fleets of our Allies, and contributes 
а special article upon the subject of the Navy of the U.S.A. 

We naturally turn with considerable interest to the article in the volume dealing 
with wireless telegraphy. Тһе opening paragraph seems to indicate that the writer 
is not properly informed upon his subject. He actually asks his readers to believe 
that “ one of our greatest Admirals installed efficient wireless telegraphy in British 
“ men-of-war before the public had ever heard the name of Marconi ! " There is по 
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necessity Юг anonymity here. Sir Henry Jackson is the Admiral referred to. That 
gallant officer would be the first, if the matter were referred to him, to deny a state- 
ment the inaccuracy of which is perfectly well known to anyone who possesses even 
a “nodding " acquaintance with wireless. No ether-wave telegraphy was put into 
practice before Marconi, and it is a matter of regret that the editor and publishers 
of this instructive volume should not have entrusted the writing of this chapter to 
someone a little better informed upon the subject he undertook to treat. “Т. №,” 


who is responsible for the misstatement above referred to, implies also that British. 


naval men employ an independent system. They do not. Although certain modi- 
fications have been made in naval instruments, in order to suit the special 
requirements of the fighting Service, the system employed in the Navy is that of 
Marconi. Technical men, moreover, steer clear of the inaccuracy of writing the 


distress signal SO Sas “5.0.5.” Perhaps that is a minor point ; but straws show. 


which way the wind blows. 

All of us who have to deal with block making and printing in these troublous 
times are only too well acquainted with the difficulties which beset every step of the 
wav. For this reason, although ме should criticise the blocks and their printing 
under peace conditions, we do not think it fair in present circumstances to go beyond 
an expression of sympathy with the publishers for not having been able to do more 


justice to subjects so carefully chosen and well selected. Some of the colour work 


is very good. 
ж Ж ж ж ж ж 
THE FLYING BOOK. London: Longmans, Green & Со. 35. 6d. net. 

It is very evident that there cannot be an adequate “ Who's who”’ in the 
world of aviation until peace is signed and the records of the gallant pilots of the 
world's armies becomepublic property. For this reason we prefer to describe this publi- 
cation in its present arrangement as a singularly compact aeronautical “ Enquire 
within "—one that will particularly appeal to the ever-growing circle of aircraft 
manufacturers and allied industries. 

The information provided regarding the standard machines now under pro- 
duction is naturally limited by the necessity for silence upon war types, but there 
is much interesting data dealing with machines which may figure prominently in 
civillife later on. This, however, is by the way. The Flying Book, which is one of 
the publications alive to this certain development in aerial locomotion, is а very 
attractive book of reference. The numerous silhouette drawings and brief descrip- 
tions give the book the nature of a pocket edition of the more expensive '' Aircraft 
of the World," and this alone should recommend the publication to hundreds who 
though keenly interested in aviation cannot afford a standard work. 

Not the least interesting feature of the present issue is a series of chatty sum- 
maries on topical subjects. That on “ The Aeroplane in War ” raises the question 
whether the aeroplane has created the present trench fighting or whether this peculiar 
kind of warfare has given the aeroplane what the author is pleased to term '' the 
chance of a lifetime." Leaving this to the judgment of history the writer turns to 
more concrete matters, and we are informed, amongst other things, that the camera 
and wirelessYtelegraphy have rendered yeoman service. In the absence of official 


confirmation on this point we are pleased to have this acknowledgment from an: 


authority on the subject. 


Patent Records 


9585. July 3rd. Marconi’s Wireless Telegraph Co., Ltd., and H. M. Dowsett and 
W. Platt. Improvement in electrical interrupters. 


9855. July 7th. A. Kowalski. Spark dischargers producing impulse excitation 
and high-frequency sparks. (Convention application, Switzerland, July 25th, 1916. 
Patent No. 108,309. Open to inspection.) 

9897. July 9th. Marconi’s Wireless Telegraph Co., Ltd., and V. M. Smart. Im- 
provement in electric buzzers. 


9898. July 9th. W. H. Grinsted. Thermionic detectors for alternating currents. 

9910. July oth. ]. Bouteille. Sound-generating apparatus. (Convention appli- 
cation, France, July 7th, 1916. Patent No. 107,977. Open to inspection.) 

10119. July 12th. Messrs. Creed & Co., апа N. Е. S. Hecht. Means for pro- 
ducing high voltage discharges. 

10182. July 13th. A. Kowalski. Blow-out spark discharger for impulse excita- 
tion and for high spark frequencies. (Convention application, Switzerland, June 2nd, 
1917.) 

10211. July r4th. J. С. Н. Brookes. Aerial electric dispatch or transmission 
apparatus. 

10525. July 21st. A. Е. Ericson. Radio-controlled torpedoes. 

10748. July 26th. British Thomson-Houston Co. (General Electric Co., U.S.A.) 
Wireless signalling systems. 

10830. July 27th. D. W. Brown. Utilisation of high-frequency oscillations in 
wireless installations. 

11217. August 3rd. A. Garbarini, С. Gautier, and L. Mauclaire. Electric arc 
lamps with rotary arcs in connection with wireless telegraphy and telephony. 


11298. August 4th. F. P. Driver and the Osram-Robertson Lamp Works. Means 
for supporting electrodes in ionic tubes. 


11360. August 7th. Société Francaise Radio-Electrique. Alternate current 
generator and group converter. (Convention application, France, August 4th, 1916.) 


11380. August 8th. М. Santangels. Thermo-electric generators. 

11658. August 14th. Е. Binnetti. Apparatus for concentration of electric waves 
in a single direction or upon a fixed point. 

11990. August 21st. Akt. Ges. Brown Boveri et Cie. Means for uniform distri - 
bution of current to direct current units connected in parallel. (Convention application, 
Germany, August 21st, 1916.) 

12101. August 24th. К. J. Jensen. System of protection of three-phase alter- 
nating current system. 


12266. August 27th. W.S. Dennett. Electrical condensers. 


12421. August 29th. Marconi’s Wireless Telegraph Co., Ltd., and C. S. Franklin. 
Receivers for wireless telegraphy. (No. 12441.) Reflectors for wireless telegraphy and 
telephony. 

(No. 12577, September 1st.) Receivers for wireless signals. 


12712. September sth. Р. D. Lucas and the Osram-Robertson Lamp Works. 
Receivers for wireless telegraphy. 


12911. September 8th. Marconi’s Wireless Telegraph Co., Ltd., and С. S. Frank- 
lin. Wireless telegraph transmitters. 


uestions & eAnswe ny 


NoTE.—Tis section of the magazine is placed 
at the disposal of all readers who wish to receive 
advice and information on matters pertaining 
to both the technical and non-technical sides of 
wireless telegraphy. There are no coupons to 
fill in and no fees of any hind. At the same 
time readers would greatly facilitate the work of 
our experts if they would comply with the 
following rules: (1) Questions should бе num- 
bered and written on one side of the paper only, 
and should not exceed four in number. (2) 
Replies should mot be expected іп the issue 
immediately following the veceipt of queries, as 
ім the present times of difficulty magazines have 
to go to press much earlier than formerly. (3) 
Queries should be as clear and concise as 
possible. (4) Before sending in their questions 
readers are advised to search recent numbers to 
see whether the same queries have not been dealt 
with before. This will save us needless dupli- 
cation of answers. (5) The Editor cannot 
undertake to reply to queries by post, even when 
these are accompanied by a stamped addressed 
envelope. 


* SENIORS ” (London).—The double twisted 
gold braid on the cuff of their uniform is worn 
by Marconi operators who are sailing as officers 
in charge of wireless installations. Тһе single 
braid is worn bv the assistant operator. Just 
as soon as the operator takes charge of an 
installation, he is entitled to wear the double 
braid, even although he may have only served 
a few months in the company. 


Е. T. B. (Malta).—Thank you for your 
complimentary remarks regarding our maga- 
zine. The advances in wireless science are 
such that but for war restrictions and the 
secrecy which surrounds so much modern 
research we should publish month by month 
a steady flow of articles dealing with new 
instruments and apparatus. We are pleased 
to know that, in spite of the restrictions 
imposed upon us, our magazine still makes a 
strong appeal to the amateur, who has re- 
strictions placed upon him / 

With regard to your queries, most of the 
information for which you ask we cannot give, 
as such details are considered to be of a 
“ constructional" nature. With regard to 
question 5, as to whether Leclanche cells are 
suitable to work in the grid and sheath circuits, 
the answer is yes. It is customary to use 
small dry cells for this purpose, and as they 


are merely modifications of the Leclanche cell 
containing a paste instead of a liquid it is 
obvious that the Leclanche cell will serve 
equally well. 


E. B. (Hornsey).—We cannot give you any 
particulars regarding any Government wireless 
station in the United Kingdom, for reasons 
which will be obvious to you. 


Е. В. (Bickley).— Whether or not the slight 
defect you mention would debar you Нот 
acceptance by the Marconi Company depends 
upon the verdict of the company's doctor. Tf, 
ав you say, you can walk and run as well as 
anybody and the doctor finds that the defect 
would not hinder any of your activities as a 
wireless operator, you would, of course, pass. 


С. К.Н. (Liverpool).—(1) The duties of the 
officer in question are to supervise the equipping 
and maintenance of wireless apparatus on 
aeroplanes, airships and those stations on the 
ground used for receiving and transmitting 
messages to aircraft. (2) The pay depends, of 
course, upon the military rank, and, obviously, 
a major would receive more pay than a second 
lieutenant. 


E. P. (Belfast) does not give his full postal 
address, and therefore is liable to have his 
letter ignored. However, the question he asks 
is frequently put to us, and we would like this 
opportunity of making the matter clear. 
Briefly, our correspondent asks whether after 
the war a large number of the operators will be 
dismissed from the Marconi Company's service 
as being no longer required. Тһе answer is 
most emphatically no. The present demand 
for wireless operators is not merely a war-time 
demand for war-time work. Men are required 
to take up positions on all the new ships being 
built and on the numerous smaller vessels 
already built, but not previously equipped 
with wireless telegraphy. Тһе present boom 
in shipbuilding is, of course, likely to continue 
for some while, and merchant ships now fitted 
with wireless telegraph installations will 
naturally retain them after the war, and 
therefore the operators will still be required. 
Our correspondent can rest assured that if he 
joins the wireless service of the Marconi Com- 
pany his position will be permanent, provided 
his conduct remains satisfactory. Іп other 
words, to use a well-known American phrase, 
“It’s up to him." 


J. H. (Malta) gives neither his name or 
address, and therefore we cannot answer his 
questions. 
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С. Н. 5. (Trowbridge) asks (1) What is the 
pay and dress of a wireless operator in the Navy 
and mercantile marine respectively ? (2) 
Could he take charge of a wireless plant on a 
battleship if he could manage the 14 kw. set ? 
(3) In which branch is there the best chance of 
rapid promotion—Navy, mercantile marine, 
R.F.C., or R.E. ? (4) How could he obtain a 
position in a land station ? (1) An illustrated 
article dealing with the pay and uniform of 
wireless operators in the Navy appears in our 
issue for October, 1916, to which we would 
refer our correspondent. The pay of the 
Marconi Company’s operators in the mercantile 
marine commences at 25s. per week (board and 
lodgings on board ship being provided free), 
and is increased to 30s. per week as soon as 
the operator takes charge of an installation, 
which may take place in a very few months. 
Annual increases are given up to a maximum 
of £3, and additional allowances are made when 
the man is employed on shore. Full particulars 
regarding the pay and prospects of wireless 
operators can be obtained by application to 
the Traffic Manager, The Marconi International 
Marine Communication Company, Limited, 
Marconi House, Strand, W.C.2. The uniform 
is well illustrated in our advertising columns. 
(2) A good knowledge of the 14 kw. set is not 
in itself sufficient to enable a man to take 
charge of a wireless plant on a battleship. 
Installations on H.M. vessels vary considerably, 
some being of very high power and of a compli- 
cated nature. Before a man can take charge 
of a wireless installation on board a battleship 
he has to pass a certain examination set by 
the Admiralty. (3) This is a question which 
cannot be answered in a few words Every- 
thing depends upon the man and his par- 
ticular abilities. Men have gained rapid pro- 
motion in all of these services, but whether a 
particular individual would rise quicker in the 
Navy than in, say, the R.F.C. cannot even be 
guessed at without a personal knowledge of 
the man. (4) Operators on land stations 
controlled by the Marconi Company are chosen 
for their special qualifications. Оп big power 
stations the operators have to be highly expert 
telegraphists able to handle heavy traffic for 
considerable periods on end, competent to 
work Wheatstone apparatus, to punch “slip,” 
and carry out other special duty. Frequently 
the operating room is several miles from the 
actual transmitting apparatus апа such 
operators are not required to take full charge 
of the wireless apparatus, which is under the 
control of an engineer. On the other hand, 
low power stations resemble installations on 
board ship, and for these posts it is usual to 
appoint men who have had experience at sea. 
In any case the chances of a young man with- 
out wireless or other telegraph experience 
obtaining an appointment to a land station are 
remote. 


S. A. D. (Kensington).—(1) Consult our 
advertising columns. You will see that there 
isa wireless school very near you where evening 
classes can be obtained. We cannot under- 
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take to recommend individual schools not 
under the control of the Marconi Company. 
(2) The Marconi Company are not now con- 
ducting evening classes for boys unable to 
attend the day school. 


W. К. (Newcastle-on-Tyne).—We  under- 
stand that a school of wireless telegraphy 
is being opened by the educational authon- 
ties in Dublin at the Kevin Street Technical 
School. Apply to the Headmaster, Kevin 
Street Techrical School, 18, Rutland Square, 
Dublin, for particulars. (2) The Marconi 
Company have no office in Dublin. The 
answer to both parts of question 3 is yes. 
(4) А practical knowledge of wiring and 
armature winding is certainly useful to a 
wireless operator, for it enables him to under- 
stand better the construction of the converters 
and motor generation used. Such а knowledge 
should facilitate his promotion to the rank of 
inspector. 


А. В. С. (Liscard).—Thank you for the 
information contained in the first part of your 
letter. In answer to your first question a 
wireless operator would not be allowed to take 
a dog on board. In these circumstances your 
second question does not need a reply. 


H. W. J. (Sydney) can have his questions 
answered if he sends his full name and address. 


THIS MAGAZINE CAN BE SENT 
FREE TO OUR TROOPS ABROAD BY 
LEAVING IT AT A POST OFFICE. 


PARTMENTS, special terms to Marconi Students only, 

15 minutes by tube to "Тһе Strand," в table. ex- 
cellent references, 16/6 per week inclusive. – MRS. BARRY 
ҮОККЕ, 22 Hogarth Road, Earl's Court, London, S.W. 


HE YEAR-BOOK OF WIRELESS TELEGRAPHY 
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ollows— 


1914 edition, 12 copies only, 3/- post free United Kingdom : 
4/- Abroad. 


1915 edition, 4/- United Kingdom ; 5/- Abroad. 


Tue Wirecess Press, Lro, Marconi House, Strand. 
London, W C. 
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SULLIVAN INSTRUMENTS 


Sullivan “ Universal" Galvanometers and Shunts for Land and Sea Use. 
SULLIVAN TELEPHONE RECEIVERS. 


Fast Speed Wheatstone Automatic Transmitters and Receivers, guaran- 
teed at 400 words per minute, and Wheatstone Apparatus generally. 
Precision and Standard Measuring Equipments for D.C. and A.C. (high 
frequency) determinations, Condensers of Low Power Factor, etc. 


WINCHESTER HOUSE, LONDON, Е.С., ENGLAND. 
H. W. SULLIVAN Works: LIVERPOOL HOUSE, MIDDLESEX ST. LONDON, Е.С. 


Telegrams: '* Deadbeat, London." Telephone} о 2 Wall. 


Silk and Cotton Covered H.C. Copper Wire, Resistance Wires, Fuse Wire. 
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NORMAN, SMEE & DODWELL 


MANUFACTURERS OF HIGH-CLASS VARNISHES for Coach 
Builders and Decorators, Railway Carriage and Locomotive Builders, and 
Ship Builders. Special Insulating Varnishes for Electrical Purposes 


Offices and Factory: MILES LANE, MITCHAM, SURREY. 


Prepare for the Trade Boom after the War! 


There is sure to be a great demand fcr those who can speak, write and understand 


FRENCH, RUSSIAN, 


SPANISH, wen GERMAN 


Нча6>% 1917 Self-Tuition System is entirely different from anything ever attempted in Language Teaching. 

Hugo's 1917 Self-Tuition System enables you, even if you do not know one single word of French. to begin from 
the very outset to form hundreds of conversational sentences, as used by natives. This is possible only by the aid 
of Hugo's Fractice Tables and Vocabularies. You will not only be able to write the sentences ; you can pronounce 
them correctly by Hugo's Imitated Pronunciation. 


HUGO’S 1917 Self-Tuition Course. Ву Post 
2 oO. Usus 2 | 6 


For this 30s. you receive: Fifty Self-Tuition Lesson Booklets sent post free, weekly, as well as Hugo's Unique 
Practice Tables and Vocabularies. These alone are worth the 305. In addition you receive Hugo's up-to-date text 


books. selling price of the French. 12s. 6d. These are the best books ever written for quickly acquiring Reading, 
Writing, Conversation, and Commercial Correspondence. Also six Class or Private Lessons, oral or postal. 


For Prospectus apply to 33 Gracechurch St., Е.С. Specimen Booklet sent free if '` Wireless World '' mentioned 
HUGO’S CONVERSATIONAL CLASSES. 


FRENCH. RUSSIAN, ITALIAN. or SPANISH Taught in 24 Lessons. Evening—French, 18. рег week. 
Day ог Evening.—Special Classes, limited to 5 members, French, Spanish, or Italian, 15. 6d. per week. 
Russian, ls. 9d. per week. Private Lessons from 3s. an hour. 


NATIVE TEACHERS BOOKS INCLUDED FEES PAYABLE QUARTERLY 


HUGO’S LANGUAGE INSTITUTE (Established more than 40 Years) 


64-66 Oxford St., W.1. 33 Gracechurch St, Е.С. 3. 205 Earl’s Court Rd. S.W.5. 
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Volume V. Мо. 58. JANUARY, 1918. 


. Reminiscences of an Operator 


By W. D. OWEN 
Ш. In Berlin 


А FEW years ago one's education in science was not considered complete unless 
some time had been spent at one or other of the large German training centres in 
Berlin, Leipzig or Strassburg. There may or may not have been good reasons for 
this; I am not prepared to debate the point; I only know that with some such 
idea floating in my mind I found myself alighting from the train at Friedrichstrasse 
Bahnhof in Berlin. 

As my knowledge of the language was next to nothing I had purchased a whole 
library of conversational and topographical guides. One in particular was a won- 
derful book. It not only told one what to say and how to say it but it explained 
just exactly what to do in any given circumstances. The writer of this volume 
must have had a wonderful imagination, for every possible contingency (and many 
impossible ones) had been considered. It told you what to say if your shorts went 
astray in the wash, and what to do if run over by a Droschka. So when I needed 
assistance in finding my hotel I naturally turned to my “ guide." Here I learnt 
that in approaching а Schutzmann it was necessary to raise one's hat and prefix 
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one’s remarks with “ Bitte, entschuldigen Sie mich, mein Herr . . ." I therefore 
stepped up to the first policeman I came across and delivered the necessary formula. 
Apparently my diction was a little faulty, for “ mein Herr ” smiled at me and said, 
“ Now come on, spidt id out ; vot iss it you vant ? " My relief was so great I could 
have shaken him by the hand, but I hadn't time to consult the book to see if this 
was done in polite circles. - 

Before settling down to work in real earnest I explored the city, which, I must 
say, was full of interest. The multitude of statues about the place reflects the 
national characteristic—egotism. At the foot of Bismarck's statue in the Königsplatz 
there is a massive bronze figure of а man forging a sword. This stands squarely 
in front of the steps of the Reichstaggebaüde symbolical of the German policy. 

Unter den Linden impressed me as being a most beautiful shopping centre ; 
probably one of the finest in the world, and the Tiergarten abounds with beauty 
also. One point of especial interest in Berlin is the spot where the elevated railway 
passes diagonally across another railway bridge over the Landwehrkanal. 

My ultimate destination was the Telefunken works in Tempelhofer Ufer on the 
outskirts of the great parade-ground at Hasen Heath where the Kaiser reviewed 
his troops prior to the violation of the neutrality of Belgium in 1014. 

It was evident when I got there that the whole place was in the process of 
reorganisation, for the smell of fresh paint permeated everything and white-coated 
artisans were as plentiful as mosquitoes in Port Swettenham. Various extensions 
were in preparation, and the conditions under which many of the mechanics were 
working were obviously temporary. 

I was allowed to take a walk round the works and was surprised to find so 
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many women workers. My escort remarked that there was no sense in putting 
men on work that could be done equally as well by women at half the cost, quite 
apart from the fact that men would not stick at repetition work for any length of 
time, whereas women were content to do the same job, year in, year out, without 
getting utterly sick of it. In the more technical departments, however, I saw no 
women, only serious-looking mechanics and still more serious-looking scientists, all 
in long holland overalls and all very interested in their work. 

For a while I was employed in one of the assembling shops where many types 
of radio-station were being put together. Several '' cabinet " sets of about 4 K.W. 
were under construction for an English firm of shipowners who had been compelled 
by the American regulations to install wireless telegraphy on all ships of a certain 
class sailing to American ports. After meeting the requirements of the law these 
installations were transferred to other ships and made to serve a like purpose. 
The oscillating circuit was energised by means of an induction coil working from the 
65-volt mains, and when the contacts were not fusing together and playing the 
dickens with the fuses, they were not bad little sets. 

А number of field wagon sets (similar to that illustrated in this magazine 
recently as the spoils of war) were being put together for the German army. Al- 
though I was not actually delegated to this job no attempt was made to prevent 
me from becoming familiar with the details. 

Later I was transferred to the testing shops where two 15 K.W. sets were Беріш 
tested out prior to dispatch. I understood that they were to go to India, but I 
have never been able to discover where they actually went. In these sets the 
primary A.C. circuit was interrupted through a relay, the actual manipulating key 
being little more than a toy. For ‘‘ful-load” tests an artificial antenna, arranged 
as shown in diagram, was used. 
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Several installations, varying in size from those mentioned down to aeroplane 
sets no bigger than a portmanteau, were roughly assembled and tested out. On one 
occasion I had to assemble a condenser for one of these aeroplane sets and had to 
test every piece of mica with micrometer. 

These small sets were evidently of an experimental nature, for they were not 
standardised like the others. I saw five, and of these not two were alike. The 
largest of them was for a Zeppelin airship. It consisted of a vertical panel about 
3 feet square on the back of which was mounted all units not likely to need attention. 
Switches and controls were arranged on the front of the panel, the key being sup- 
ported on a neat little bracket at right angles to the face of the panel. А wooden 
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framework supported the panel, but both back and front were left open for inspection. 
On the top of the framework a windlass was mounted for carrying the aerial wire, 
a simple indicator being fitted to show the amount of wire let out. The aerial was 
weighted by means of a metal sphere about 60 mm. diameter. 

Here again no attempt was made to conceal the details of these installations ; 
in fact, they were all demonstrated to some Japanese visitors in my presence, and 
incidentally the interview was conducted throughout in English. 

I left Berlin profoundly impressed by what I had seen, but it is only recently 
that I have realised the full significance of the methods used by the Germans in 
pre-war days to further their own interests by “ peaceful penetration." 

The Telefunken Company, whose works I inspected, constitute no mere com- 
mercial firm, run for legitimate purposes, but a potent instrument in the hands of her 
military and political chiefs. In pre-war days they not only supplied installations 
and apparatus but *' experts ” to work them. These experts have, all through the 
present struggle, proved of invaluable assistance to the Home Governnient for 
propaganda and “ spy ” work, in neutral countries all over the world. 
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The two illustrations оп this page show two of the parts of Berlin whereof the 
inhabitants are proudest: (1) the elevated railway crossing the bridge over the 
Landwehr (Militia) canal, and (2) a scene in the famous Zoological Gardens. In the 
years immediately preceding the outbreak of war these gardens had witnessed many 
developments, both in the way of additions to the living creatures housed there, and 
enhanced care bestowed upon the horticultural decoration of the grounds. German 
taste inclines to the “ florid " ; but the general effect of the landscape gardening was 


decidedly pleasing. 
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HE Institute of Radio Engineers focusses the 
science of wireless in the United States atter 
. а fashion that does not find a parallel in this 
country. It attracts to itself the most dis- 
tinguished theorists and practitioners of the 
science, and affords its members invaluable 
opportunities of mutual aid. Every two 
months the radio world is presented with its 
publication of “ Proceedings," and the con- 
tributions therein printed proceed from 
America’s most distinguished experts. Тһе publi- 
cations of the Institute enjoy the advantage of being 
edited by Dr. Alfred №. Goldsmith. 

In our portrait gallery of this month we are able 
to reproduce a photograph of Mr. Edwin H. Arm- 
| strong, the well-known American wireless expert, 
who—as announced in our July, 1017, issue—was 
recently awarded the medal of the Institute. Such 
/ ап award constitutes т itself a recognition of genuine 
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- : service in the cause of radio science. Mr. Armstrong 

< was born in the United States on December 18th, 
t 110 1800, and after passing, with credit, through the 
¥ ( usual school curriculum graduated at Columbia 


University, from which he obtained his degree in 

1913. Since that date he has concentrated his 

efforts on the advancement of radio-telegraphic 
0. science, working іп conjunction with Professor 
Pupin, the President of the Institute of Radio 
Engineers, in his important research work at the 
Columbia Laboratories. Mr. Armstrong is himself 
опз of the Directors of the Institute, besides occupying 
the post of President of the Radio Club of America. Like 
so many Other of his fellow citizens, he has answered the 
call of his country to aid her in the rôle she has undertaken 
in the present struggle, and recently received his appointment as 
Captain in the U.S. Signal Corps. This young scientist of twenty- 
eight has already won high distinction by his work in wireless 
telegraphy. Perhaps the invention most widely connected with 
his name is that of the “ Armstrong Circuits," which have done so 
much to improve the sensitiveness to reception of wireless apparatus 
through the instrumentality of the three-electrode valve. Мг. 
Armstrong has thrown much energy and zeal into the work of the 
Institute, and has made many valuable contributions both to its 
discussions and its Journal. 
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The Valve аз ап Amplifier 


By D. J. 
I. | 


DURING the last few years the reception of wireless signals has been almost revo- 
lutionised by the development of the vacuum valve and the dienen nt uses to which 
it can be put. Perhaps the earliest of these wes ее. 
the employment of the three-clectrode valve as а | 
relay. Ву its means signals сап be increzsed several -- = = = = = E: 
hundredfold in strength and signals previously Т 
inaudible сап be strengthened to such an extent 
that they can be heard from any part of a room. 
The methods adopted to obtain these results are 
therefore, naturally, of the greatest interest. FIG. I. 

The valve as a relay has immense advantages over other types of relay. There 
are no moving parts or lag effects due to inertia. It is reliable, exceptionally sensi- 
tive, and capable of reproducing exactly, but on a magnified scale, the minutest 
current variations. It is therefore of the greatest use not only in wireless work 
but also in telegraphy and telephony. By using the valve as an amplifier of speech 
the faintest conversation may be made loud, without causing the slightest distortion. 
Let us consider the use of the valve for this type of amplification first. 

Fig. т illustrates a valve with a pair of telephone reccivers and a high tension 
battery (consisting of, say, 40 dry cells) in its sheath circuit. Electrons are being 
attracted to the sheath, and produce a steady sheath circuit current of less than 
т milliamp. which passes throvgh the 'phones. The current, being steady, produces 
no sound in the ear-pieces. If, however, we charge the grid of the valve positively, 
we will cause a sudden large increase in the number of electrons flowing to the 
sheath. This sudden increase in the sheath current will cause a click in the 'phones. 
1f the grid be charged negatively, the sheath current will drop below normal, as the 
grid now repels many of the electrons which otherwise would have been attracted to 
the plate. This sudden drop in the sheath current will also produce a click. If the 
grid is charged positively and negatively alternately, a buzz will, therefore, be 
heard in the telephones and will have a frequency equal to the frequency of the 
alternating current which is charging the grid. The signals in the receivers will, 
however, be very much stronger than if the ‘phones were put directly in the main 
circuit. The energy which is converted into sound comes from the local battery B, 
and the amount of this energy depends upon the voltage changes on the grid. The 
actual energy required to charge the grid to a positivc or negative potential is very 
small, as the capacity of the grid is negligible. 

It is, therefore, seen that very small variations of grid potential will cause large 
variations of current in the sheath circuit. These variations, moreover, are repro- 
duced correctly, as well as on a very much larger scale. The actual degree of magnifi- 
cation depends on the distances between sheath and filament and between grid and 
filament, the size and shape of the electrodes, the value of the high-tension voltage, 
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the temperature of the 
filament, the quality 
of the vacuum and 
several other consider- 
ations. 

Fig. 2 shows a 
practica] arrangement 
for the amplification 
of weak speech by means of a valve. The microphone М when spoken into 
causes variations of current in the primary of the usual telephone induction coil 
Т. These variations are reproduced, and at the same time magnified, іп thc 
secondary coil, and are then transmitted along the line wires (shown dotted in the 
figure). These varying currents are passed through the primary of a step-up 
transformer T, at the receiving end. The object of this transformer is to lessen 
the resistance of the line circuit (which otherwise would be very high), and also 
to step-up the varying E.M.F.'s so as to obtain the greatest variations of 
potential on the grid. The secondary of the transformer Т, has one end con- 
nected to the grid of the valve and the other end to the negative side of the 
filament. When the microphone is spoken into varying differences of potential 
between grid and filament are produced, and these are magnified by the valve. 
Much louder speech is, therefore, obtained when the 'phones are placed in the 
sheath circuit than if they were placed directly across the two line wires. 

Valve amplification is not altogether as simple as might appear from the above. 
To enable us to use the valve most efficiently as an amplifier we have to take into 
consideration its characteristics and the different way it functions under different 
conditions. 

There are three adjustments which always require to be correct before the 


valve can be effi- 
ciently employed 
as an amplifier : 
the adjustment of 
the filament cur- 
rent, the high ten- 
sion voltage, and 
the normal poten- 
tial of the grid. 
Fig. 3 will 
help to make it 
clear why these 
adjustments аге 
necessary. Тһе 
figure shows, by 
means of a curve, 
the relationship 
between grid po- 
tential and the 
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current in the sheath circuit, the filament 
current and the high-tension voltage bein: 
kept constant. 

It will be seen that there are two 
bends in the curve, one at A and onc 
at B. Ifthe potential of the grid is ad- 
justed to the point A, the valve will act 
as a rectifier, and the varying currents in 
the sheath circuit will not be of the 
same nature as the original currents which are made to influence the grid. The point 
А 15, therefore, to be avoided. Тһе point B—saturation point, where a further 
increase in grid potential produces no change in the filament sheath current— 
should for a similar reason be also avoided. 

The best point of the curve to use is somewherc along the straight steep portion. 
between .4 and B. Equal variations on either side of the normal grid potential 
will then cause equal variations of current on either side of the normal sheath current. 

It is obvious from Fig. 3 that the steeper we can make the curve between A and 
B, the greater will be the amplification obtained. This can be done in practice by 
increasing the value of the high-tension voltage and also by increasing the filament 
current. The same variation of grid potential will now produce greater variations 
of current in the sheath circuit. 

In order to ensure that the grid is at its correct normal potential, a potentiometer 
may be put in the grid circuit, as shown in Fig. 4, which illustrates a suitable arrange- 
ment for amplifying speech, low frequency alternations or intermittent pulses of 
current such as those which operate the telephones of an ordinary receiving set. 
This form of amplification is generally termed low-frequency amplification, to dis- 
tinguish it from the special methods employed to amplify high-frequency oscillations. 

_A potentiometer, however, can generally be dispensed with when using valves 
whose curves are regular. The correct amplifying point of the curve may be obtained 
by varying the filament current by means of a rheostat, and by using a suitable 
value of high-tension voltage. For example, if the high-tension voltage is made 
very large, it is easily seen that the valve is being worked near saturation point— 
а point quite unsuitable for amplifying. If, however, we make a corresponding 
increase in the filament current, we will be using the valve below saturation point 
again, 


FIG. 4. 


Excellent amplification may be ob- 

tained by using about go volts on the 

: ` sheath апа а 4-volt accumulator to heat 

Т | the filament. Good results may be 

каланы obtained by using a lower voltage on the 

sheath, say 30 volts, but the filament 

= current must be reduced at the same time 

47 to ensure the valve working at the best 
point on its characteristic curve. 

== Fig. 5 shows how the uni-directional 

| FIG. 5. pulses Нот а crystal detector тау be 
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made to operate ап am- 
plifier, giving greatly magni- 
fied signals. The grid is 
connected through the 
variable inductance to the 
negative side of the accu- 
mulator, and 1$ therefore 
neither positive nor negative 
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with regard to the filament. 

Still further amplification may be obtained by substituting the high-resistance 
primary of a step-up transformer for the telephones in Fig. 5; one end of the 
secondary of this transformer is connected to the grid of a second valve and the 
other end to the filament. The completed arrangement is shown in Fig. 6. By 
using such a system great amplification may be obtained. The secondary of the 
intermediary transformer has about six times as many tums as the primary, іп 
order to obtain the maximum voltage changes on the grid of the second valve. 

Fig. 7 shows how a two-valve amplifier may be arranged, using only one 
high-tension battery, rheostat and lighting accumulator. 

Three, or even more, valves may be arranged in cascade in a sinular manner, 
each additional valve multiplying by a certain number the magnification already 
obtained. Thus, if the first valve amplified signals to five times their normal 
strength, three valves would magnify signals 125 times. 

There are several disadvantages, however, in having too many valves in cascade 
The least vibration will cause a loud noise in the telephones. The least leakage 
anywhere will also cause noises which become excessively loud if several valves are 
used, and will effectively drown signals which are only faint to begin with. There 
is also great trouble experienced зс =з 
through currents being set up 000 | 
in the tores of the transformers, =a 
and through the valves оѕсШаї- ,__ 2 == = = 
ing of their own accord. | 

Except in special cases, it is 
unnecessary to amplify signals 
beyond their readable strength. ғ 
For signals which are normally 
inaudible low frequency amplifi- 
cation is generally inefficient. 
The other methods of amplifying, described later, will be found far more effective. 


FIG. 6. 
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А Correction. 


IN the article entitled “ On Wave-lengths of Antenna " from the pen of Dr. 
Balth. van der Pol, which appeared in our November issue, we regret that the letter 
"n" was printed in place of “т " throughout the equations. Will readers kindly 
note the correction ? 


Digest о 
ireless s анге 


NEW Еовм OF TELEPHONE. 


The Electrician, quoting from the Annales des Postes, Telegraphes et Telephones, 
gives an account of an interesting form of telephone receiver for which several advan- 
tages are claimed. It consists of a vessel furnished at its base with a membrane 
facing an electromagnet, as in an ordinary receiver, but above this membrane is 
placed a hollow cone, the base of which contains a second membrane, parallel to, 
and a few millimetres away from, the first. The cone contains a second electromagnet 
in series with the first one, both being traversed by the speaking current. As a 
result, the hearing value is stated to be doubled. Moreover, the second membrane 
only covers about two-thirds of the first, and the annular space thus presented 
between the membranes and the ear has a favourable effect on the conduction of 
sound to the ear tending to suppress inconvenient cracking effects and resonance. 
In addition, the condenser effect at the telephone, which is generally regarded as 
the chief cause of resonance troubles, is considerably diminished by this new device. 
According to the patent, the method is also applicable to microphones. 
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MICROPHONES FOR WIRELESS TELEPHONY. 


Dr. Goldsmith, continuing his excellent series of articles on “ Radio Telephony,” 
in our contemporary, the Wireless Age, devotes a complete article to modulation 
control in radio telephony and the various forms of microphone in use. 

Dr. Goldsmith commences by saying that, having considered various matters 
common to both radio telephony and radio telegraphy, we pass now to a matter 
exclusively related to radio telephony, namely, the modulation or control of amounts 
of power, varying from a few watts to many kilowatts by the human voice. The 
problem is indeed a difficult one, and for a long time practically defied solution. 
When it is considered that the rate of energy radiation in the form of sound in 
ordinary speech is of the order of one one-hundred-millionth to one-billionth 
(о"о00,000,01 to 07000,000,001) of a watt, and that the delicate and excessively 
complex variations of the sound energy must be faithfully reproduced with an 
energy amplification of hundreds of billions, and that the energy to be modulated is 
of the peculiar form associated with radio frequency currents, the difficulties of 
the problem become evident. And yet radio telephony is entirely dependent on the 
simple solution thereof. 

The author advocates controlled characteristics in which microphone current 
is taken as the controlling element and the antenna current as the controlled element. 
First of all, these elements are fairly readily measurable. In the second place, what 
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after all is desired is that the current variations through the receiver telephones shall 
be proportional to the current variations in the microphone transmitter, as in an 
ordinary telephone line. It is accordingly deemed best to adhere to current control 
characteristics throughout. 

Dr. Goldsmith then mentions that the control system of a radiophone may be 
qualified as stable or unstable, mentioning that, if the high resistance telephone is 
placed in series with the Poulsen arc in the aerial, changing the resistance of the 
microphone will not merely cause the antenna current to change, it may actually 
cause the extinction of the arc altogether, if the inserted resistance is too high. This 
is an example of an unstable system. On the other hand, a radio frequency alter- 
nator, driven at a constant speed placed directly in a tuned antenna in series with 
a microphone, would give a stable system, as alterations of the resistance of the 
microphone would not cause trouble in the radio frequency generator. 

In rating radiophone transmitters on the basis of muximum energy radiation 
it must be understood that this does not imply that т kw. radiophone transmitter 
will enable the clear transmission of speech for the same distance as I kw. spark 
transmitter will enable good transmission of telegraphic signals. More than just 
the peaks of the received speech is required for comprehensibility, so that the received 
speech must be considerably more than “ once audibility " to be fully understood. 
The exact number of ‘‘ times audibility " required for satisfactory speech is not 
precisely determined at present, and depends naturally on the freedom from speech 
distortion. It is probably not less than two nor more than ten. 


ж ж ж ж ж ж 


NAMES FOR VALVES. 


Мк. Похлір MCNICOL, writing in the Telegraph and Telephone Age on the 
above subject, says that when the name “ audion " was first introduced there was 
at least one scientist who deprecated the tendency to give new names to new devices 
used to perform mechanical or electrical functions already identified under broad 
classifications. The scientist in question, Professor M. I. Pupin, said that if there 
must be a new name for each new detector—a new name for everything that comes 
up in the course of the development of the electrical art—pretty soon the science 
of electro-technics will be a mass of new names, and the learning of the names will 
be much more difficult than the learning of the facts connected with the art. The 
name '' audion," he said, was a mongrel. It is a Latin word, with a Greek ending. 
If it had been ‘‘ acouion," or “ acousticon," it might have been better, but more 
difficult to pronounce. Nevertheless in America the word ''audion " was soon 
taken up as the name given to radio-telegraph detectors of the incandescent bulb 
type. 

Nowadays it is quite evident that Professor Pupin's fear—that a maze of new 
mongrel names might be expected to follow—has been realised. 

To-day the following words are in common use by radio engineers, as the names 
of devices in appearance similar to and in principle based upon the original audion :— 
Oscillation valve, regenerative audion, kenotron, pliotron, electron, relay, thermi- 
onic relay, thermotron, audiotron, amplitron, detecto-amplifier, Moorhead tube, 
oscillion, ultra-audion, dynatron, oscilaudion, and pliodynatron. 
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It would not be surprising to learn that many students of wireless have lost 
the count, or at least have not been able to keep pace with development, to the 
extent of having a clear understanding of the features possessed by these various 
devices, and the author of the article goes on to explain in simple language the 
main points of difference between the various types. In conclusion he says :— 
.“ After reading the foregoing, is it any wonder that Doctor Pupin was perturbed 
over the advent into the electrical art of new and mongrel names ? When Doctor 
de Forest coined the word ‘audion ' he pulled the bung from a barrel which con- 
tained a vast and venerable assortment of Greek and Latin derivatives, and it is 
evident that these have been industriously raked up and picked over to supply 
bewildering additions to our already involved scientific vocabulary." 

Here in England we are not so fond of inventing new names, although scientists 
have not settled down to any one title for these particular devices. In the Services, 
where large numbers of these instruments are in use, we believe it is the custom to 
refer to them simply as “ valves," fancy names being debarred altogether. 

* * * * * ж 


SEEING WIRELESS SIGNALS. 


Under this heading, the Electrical Experimenter describes a device said to be 
used by the Germans in their wireless equipment on aeroplanes. Readers acquainted 
with aviation will know that the noise set up on an aeroplane by the rush of air 
against the wires and supports, and by the roar of the engines, makes it very difficult 
to receive audible wireless signals. The difficulty has, however, been to some 
extent overcome by the Allies, by methods which we are not at liberty to disclose, 
and it is presumed that the enemy have adopted similar devices. The invention 
described in the article above mentioned does away entirely with the need for 
audible signals, the high frequency currents in the receiver being made to actuate 
a modification of the Einthoben galvanometer. Тһе device, which somewhat 
resembles a pair of prismatic binoculars, possesses at the base a small electric lamp, 
the light of which passes through a fine slit which is normally covered by the tiny 
filament of the Galvanometer. This filament is placed in a strong magnetic field, 
and when the current from the receiver passes through it is deflected, thus allowing 
the light to pass through the slits. The receiving operator, by looking into the 
highly magnifying binocular eye pieces, reads the dots and dashes as short and long 
flashes of light created by the uncovering of the illuminated slit. 

The principle of optical reception of radio signals is not new. Тре efficacy of 
the Einthoben spring galvanometer in this rôle was thoroughly tested some years 
ago both in this country and abroad, and by its aid signals have been recorded 
photographically on paper tape. Тһе information published by our contemporary 
was furnished by Mr. William Dubelier, of New York, who personally saw this 
apparatus in the Berliner Factory at Vienna, Austria, and had the pleasure of 
observing signals being received with it from a distant station. 


Wireless in Russia 


A Russtan Radiotelegraphic Congress was inaugurated at Petrograd on 
December oth. 


The Operator at Sea 
Ву Е. В. RUSHWORTH 


As many young men who аге now joining the profession of wireless telegraphy 
have no previous knowledge of the life at sea, as apart from actual operating duties, 
some gleanings from a few years’ experience as a sea-going operator may be 
helpful. 

On board British merchant ships operators have the honorary rank of Junior 
Officer. To work smoothly with the other departments with which he is brought 
into contact the operator should know that no class of man is so jealous of their 
calling as those “ who go down to the sea in ships." Each member has his particular 
place and his allotted task to perform in the organisation of the ship, and strongly 
resents interference or spontaneous advice from others, especially telegraphists, 
who are, strictly speaking, “ with them but not of them.” 

It is better not to form intimate friendships, nor to take intense dislikes within, 
say, the first half hour, but nevertheless it is wise to be courteous to evervbody. 
The operator should го about his work quietly and unostentatiously, without 
making himself too prominent. 

Later, he will find that in order to grasp thoroughly the essentials of his work, 
there is much still to be learned. The reading and understanding of the various 
books of regulations, and general orders, is obligatory ; for without the knowledge 
which they impart, an important section of the work of operating cannot be ргорейу 
carried out. It is impossible for any one individual to please everybody, and the 
operator should see that the company employing him receives first consideration. 
For this reason, if for no other, it is well that he should attend strictly to the duties 
of the profession, until all the details of it are mastered. 

A man who takes his work seriously is soon looked upon by his shipmates as 
reliable, and thus gains in prestige. He should maintain an ever-present sense of 
professional duty on board, never discussing the ship, her officers, passengers, or 
anvthing that is hers, with other officers or passengers. Remarks made innocently 
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enough at the time have a way of returning to roost grotesquely enlarged and 
intensified, and becoming incidentally the cause of much trouble and annoyance. 
The story may be born, and grow old, all within a few hours on board ship, but alas ! 
it is seldom or never put out of its misery. Scandal is more rife on shipboard than 
in any place on earth; and, unlike a wireless fault, as a rule it cannot be 
traced to its source. Except to recognised superiors, the Yorkshireman's motto of 
“ See all, hear all, but say nowt ” holds good. 

Sooner or later at sea all the good points of a man, and those also perhaps пої 
quite so good, will inevitablv come to the surface. There are many occasions when 
such a life gives an insight into fine and noble qualities, which were not previous!y 
suspected of existing. Neptune’s College is the only one in which a postgraduate 
course in Human Nature can be obtained. 


UNIFORM CLOTHING. 


The word “ uniform ” means precisely what it implies, “ of one form or pattern," 
so that if it were possible to muster together at one time and place the whole of the 
company of Marconi operators serving with the British Mercantile Marine, they 
would all appear dressed exactly alike. | 

For the benefit of the “ new recruit " we give herewith the regulation uniform :— 
“ Blues ”: Double-breasted, eight-button (Marconi) Navy blue serge reefer 
coat. Outside pockets at left breast and sides, without flaps, slits at sides, with 
ticket pocket inside left, and an inside right breast pocket. For a senior operator, 
double intertwined wave of gold lace on cuffs, four inches from the wrist end of 
sleeve. No buttons on the cuffs. For a junior operator, only one wave of gold 
lace. Vest: without collar, six buttons and four pockets. The vest is not visible, 
the coat always being worn buttoned, and if the wearer is alrcady in possession of 
a similar vest belonging to a mufti suit, the uniform vest may be omitted, the cost 
of the uniform being considerably less. Trousers, without cuffs, and with side 
pockets. The hip pocket is not uniform, and a fob pocket at the right side of the 
waistband is usually made in compensation. 

Black boots, block fronted, without toe-caps, should be worn, but low shoes 
never, eXcept white canvas or buckskin with white uniform. The cap is of Navy 
regulation pattern, with mohair band, and the Marconi Company's regulation badge 
—viz., gold “M” in gold laurel wreath. The regulation Navy pattern overcoat 
is not compulsory, but it has been found most useful, and will also serve as sub- 
stitute for a dressing gown on occasion. Further, by changing the uniform buttons 
for black ones, it can be converted into a warm travelling or winter overcoat for 
ordinary use. The patrol coat with two plain sewn-on pockets at breasts and sides, 
15 an excellent addition, but quite optional. By its inclusion the saving in wear 
and tear of the D.B. reefer, and especially the preservation of the cuff lace from 
fraying, when standing-bi, is very appreciable; this alone, in course of time, 
warrants its purchase. Тһе reefer coat can thus be preserved in a smart and clean 
condition for deck and saloon wear, or muster. The buttons, lace, and badge mav 
be cleaned and renovated many times by the judicious use of an old tooth brush 
and a little soap, used in conjunction with warm water containing a small quantity 
of ammonia. А mixture of equal parts of ammonia and turpentine (spirits of each 
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are the best) will remove almost апу stain оп blue cloth. Where the clothing has 
come in contact with wet paint the marks, whilst still wet, may be rubbed out by 
the simple friction produced by immediately rubbing the soiled parts with a similar 
piece of cloth, or some woollen article. If the paint has been allowed to dry it is 
most difficult to remove, but paraffin oil or turpentine may help. 

White clothing is necessary in the tropics. Three suits are suggested as a start, 
or six for tropical voyages. The jackets are made similar to the patrol jacket, 
but with only two plain breast pockets, and with slits at the sides. The trousers 
correspond with the blue ones. White canvas boots or shoes, and white cap covers 
are also mecessary. The jacket collar should be made stiff. In the East, prices 
are about thirty per cent. lower for “ whites ” than in England, and the garments 
compare favourably with the home article, so that additional suits should be pur- 
chased there when opportunity offers. The quality and quantity of clothing, as 
distinct from uniform, is regulated by the duration of the voyage, climatic changes, 
and the chances of laundry service at the ports of call. Woollen under-vests should 
always be worn next to the body, even in the hottest climate. Тһе desire to 
discard underclothing for the sake of coolness should be resisted. Colds and chills 
caught at sea are stubborn things to throw off, and those making their initial 
voyages should remember this, taking due care when passing from tropical to 
temperate latitudes. White cellular shirts with soft fronts and cuffs are recom- 
mended. Either the starched double collar ог the stand-up with turn-over points, 
is worn, with a black silk tie, not exceeding one and a half inches in width. Brown 
kid gloves are correct for outdoor wear. А brown boiler suit, or overalls, will pro- 
tect the uniform when doing outside work, examining cells, or cleaning up. For 
a comprehensive initial stock of underwear, to be added to as found individually 
necessary, the following list is suggested : 


Four shirts Three pyjama suits 

Twelve collars Three black silk ties 

Three pairs of under-pants Twelve handkerchiefs 

Three woollen under-vests Three pairs knitted cotton bathing 
Nine pairs of black socks drawers (for wear with white suits) 


Nail, tooth, and hair brushes, together with a boot-polishing outfit and a 
hussif, should be included in the kit, and a sponge for the morning tub. 

“The dress of the day " will be worn as ordered from the Bridge, and at no 
other time. They are as follows: (т) All blue. (2) All blue, but with white cap 
cover. (з) Half whites—i.e., white trousers, shoes, and cap cover, with blue jacket 
and vest. (4) АП white. 


Brazil 


WE leam from the Electrician that the Brazilian Government has opened а 
credit of 1,000,000 contos of reis (Frs. 1,400,000), to complete the work of establishing 
the new radiotelegraphic station and increasing the telegraph lines for the Armv 
and Navy. 


The Passing of a Wireless Pioneer 


An Appreciation of the Work and Persistency of the 
late William Du Bois Duddell* 


Ву Е. W. MARCHANT, D.Sc. 


THE death of William Du Bois Duddell is a loss to science and particularly to 
wireless telegraphy which it will be difficult to make good. 

He was born in 1872, and it is told of him that “© when he was only four years 
“old he had a model mouse given him as a toy. Becoming dissatisfied with its 
“immobility he took the works 
“from a small clock and fitted 
“them unaided into the interior 
‘ of the mouse and turned it into 
“ alittle automobile. His nursery 
'" from that time forward became 
“а fairyland of mechanical de- 
“ vices, all made by himself, and 
“grouped so that several sepa- 
“rate toys went through their 
‘evolutions at once, all worked 
“ from a central source of power. 

" He never went to a big 
“ school, since, until he was past 
"twenty, his people never knew 
“© whether he would live through 
" the current year, while in later 
“ years he was always struggling 
“against asthma." It is remark- 
able that, while suffering such 
physical disabilities, he was able 
to accomplish so much. He was 

THE LATE MR. W. DU BOIS DUDDELL. always fascinated by any fine 

mechanism, and showed extra- 
ordinary skill in making delicate instruments with his own hands. After an education 
obtained partly in England and partly (on account of his delicate health) at the 
College Stanislas at Cannes, he became a student under the late Professor Ayrton 
at the Central Technical College. When he began work there the problem of the 
delineation of the wave forms of alternating currents was being studied at the 
laboratories, and Duddell at once became engrossed in the subject. I was working 


* The views of apparatus which appear in this article we owe to the courtesy of the Director of the 
National Physical Laboratory, Teddington ; and to that of the Director of the National Science Museum, 
South Kensington, 
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with him on the wave forin of the alternate current arc and we were using a laborious 
point-by-point method cf plotting the waves of current and potential difference. 
He had set his mind on the production of an instrument that would record the 
curves Instantancously and at this problem he worked continuously. 

An unifilar instrument had been made by a student named Ray which gave 
great promise of success, and in the first instance Duddell worked with him. Кау» 
early death was a great loss to science ; had he lived he would, in the opinion of those 
who knew hiin best, have done great work for the future of electrical engineering. 

Duddell was attracted to the bifilar type of instrument which had previously 
been tried by Blondel and abandoned as hopeless. Не made the first instrument 
at home in his workshop, using flat phosphor bronze stnp for the vibrator, and 
brought it along to test ; it gave promise of success, but the damping was ineffective, 
and we set to work to find a method of damping the motion of the strips which 
would enable the instrument to record a true curve. In the end Duddell made a 
separate channel for each strip with walls of extraordinary thinness ; the channels, 
being filled with a viscous oil, succeeded in obtaining critice] damping, and thus 
made the instrument a practical success. 

Next arose the problem of light, and we studied books on optics for days in 
order to design the most efficient svstem possible. It was characteristic of his 
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MUSICAL ARC KEYBOARD MADE BY MR. DUDDELL. 


thoroughness and patience that he was never satisfied until he had obtained thc 
best results in every detail of his apparatus that he thought it possible to achieve, 
and his standard was a very high one. It is remarkable that, although the first 
oscillograph was designed by eye, when the coinplete theory was worked out, the 
best dimensions possible differed very little from those that had been chosen by 
Duddell by instinct, that sure sign of real scientific genius. When his instrument 
was complete in every detail it was shown to the Institution of Electrical Engineers, 
and no one who saw that demonstration is likely to forget it—it was the finest proof 
of his extraordinary powers that could be given, both as a designer and builder of 
new instruments and as an expositor. His exposition, both in its clearness and 
directness, charmed his audience so completely that Mr. Mordey, who opened the 
adjourned discussion, admitted that '' his heart had been fuller than his head " when 
he moved the adjournment at the previous week's meeting. 

Іп т9от he produced a classical paper on the “ Resistance of the Electric Arc "' 
which was presented to the Royal Society. This paper was the result of over two 
years’ continuous research. During the work Duddell discovered the “ singing arc.” 
He was trying to pass a high frequency current through the arc by using a condenser 
and inductance shunted across it, when he noticed that the arc itself under these 
conditions would produce oscillations. This part of the paper was developed late 
in another paper before the Institution of Electrical Engineers on “ Rapid Variations 
" of Current in the Electric Arc,” а paper which was accompanied, at the meeting, 
by another brilliant demonstration, which ended with the playing of “ God Save 
" the Queen " on the arc, on a specially arranged keyboard. This phenomenon 
was the scientific foundation from which Poulsen subsequently developed his high 
frequency arc generator, which is now being used on a large scale for producing the 
continuous oscillations employed in long distance radio-telegraphy. 

Another feature of interest in his Royal Society paper was the use of a very 
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high frequency alternator. In order to measure the resistance of the arc with a 
current of so high a frequency that the alternations could not produce any sensible 
variations in the temperature of the arc, Duddell built an alternator giving 120,000 
cycles per second, a frequency much higher than had been attempted by any previous 
experimenter with a mechanically driven machine. 

In 1905 he read a paper with Mr. J. E. Taylor on “ Wireless Telegraphy Measure- 
'" ments ” which described a number of quantitative tests (made with an instrument 
which he himself had designed) on the variations of signal strength with varying 
heights of antenne and varying distances between them. In this subject he always 
showed the keenest interest and had in his own laboratory in Victoria Street a small 
antenna with which it was his delight to read signals from distant stations of very 
long wave lengths. The antenna was of relatively small proportions and the records 
which he obtained with it formed a rare tribute to his skill as an experimenter. 

Іп 1907 he was elected a member of the Royal Society, and in 1912 received 
the award of the Hughes Medal, He has designed many instruments which are of 
great value to those engaged on high frequency experiments. 

In 1911 he read a paper to the Physical Society on a vibration galvanometer, | 
which displayed all that care and refinement in detail that was so characteristic 
of him, One of the most useful of his inventions to radio engineers was the Duddell 
thermo-ammeter. This instrument was a development of the Boys Radiomicro- 
meter, but modified in its final form so as to provide a portable instrument which 
can be used for the highest frequency currents with accuracy and certainty. 

He was responsible for the design of one of the best patterns of Einthoven 
galvanometer and for a twisted strip galvanometer of great delicacy. 

Duddell held many prominent positions in the scientific world. He was President 
of the '' Commission Internationale de Télégraphie sans Fil"; presided over the 
conference held in Brussels in 1914; and was responsible for the preparation of the 
programme of work which was ultimately decided upon. In 1907 he was President 
ofthe Róntgen Societ y,and became a vice-president of the Wireless Society of London. 


TWISTED STRIP AMMETER FROM THE INVENTOR'S LABORATORY. 
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He was elected for two years in succession President of the Institution of Electrical 
Engineers, and for his second Presidential Address gave a lecture on pressure rises 
which was perhaps his most notable achievement as an expositor ; the experiments 
were all difficult and required great skill in their performance, but they were all 
successful, and his model of the oscillating arc constituted a triumph in demonstra- 
tion. He possessed a great gift of clear exposition, he never read a paper or lecture, 
but talked about his experiments with such obvious interest and delight that he 
fascinated his audience and made them as enthusiastic as he was himself about 
what he was showing them. 

Another lecture which showed Duddell at his best was the one he gave to the 
British Association at Leicester on “ The Arc and the Spark in Radio Telegraphy.” 
In the course of it he passed several ampéres of high frequency current through his 
body and some of those present afterwards remonstrated with him at the possible 
risk he ran in so doing. Не gave а course of Christmas lectures for children at the 
Royal Institution which delighted them by the ingenuity of the experiments and 
the unfailing skill with which they were shown. Не also delivered Royal Institution 
discourses on “ High Frequency Currents ” and other subjects. 

He was a member of the advisory board to the Department of Scientific and 
Industrial Research and of the Board of Inventions and Research of the Admiralty ; 
he was a member of many committees in connection with the Institution of Electrical 
Engineers and did а great deal to bring the library to its present state of 
efficiency. 

He made an admirable chairman of committee, always business-like and to the 
point ; no time was ever wasted when he was in charge. 

He acted for some time as Government expert in connection with the Imperial 
chain of wireless stations which was contemplated just before the outbreak of war, 
and spent a great deal of time in dealing with the plans for their erection. 

Duddell was no mean linguist, and those who have heard him conduct an 
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international conference will remember the wonderful skill Не showed in reconciling 
the points of view of men of different nationalities. 

It is an unspeakable grief to his friends that he has died so young. Few men 
have ever achieved so much in so short a time ; but the pity of it is that he worked 
himself to death. He was scarcely ever out of his office or his laboratory, he seldom 
allowed himself a holiday. It was his misfortune that he was never able to take 
that part in games and outdoor pursuits that is so notable a characteristic of the life 
of most young Englishmen. Several quotations have been made in this notice 
from a letter sent to the Elecirician by Mr. Roger Smith. Не has so well expressed 
the feelings of Duddell’s friends, that I cannot do better than conclude these brief 
remarks with an extract in Mr. Smith’s own words : 

“Had Duddell’s body been gifted with health and strength at all comparable 
“with his gifts of intellect, there is no knowing what he might have accomplished. 
“Тһе success he attained in spite of all his handicaps has been, and it is hoped 
“ will long remain, a stimulus to his less gifted friends and admirers.” 


For Remembrance 


"The survivors, who were shelled in their boats, drifted for four days.’’— 
DAILY PAPER. 
VOICES there were, and Things with woeful eyes, 
Dripping and grey as Fear, 
By the boat’s side, as though they tried to rise, 
Splashing to make us hear. 


The sea seemed full of dead that could not sink, 
And women’s little hands 

That clutched and clung, with wedding-rings ablink. 
Nurse, take away their hands ! 


Voices there were, as wind thro’ naked trees, 
Called to us from the wave, 

Behold! we make the freedom of the seas 
The freedom of the grave. 


They shelled us, too, this knightly, cultured throng, 
These children of the light ; 

Angels in spectacles, who can no wrong, 
Because their books are right. 


We left the ship, whose stern now stabbed tlie heav'ns, 
And thro’ the swirling mists 

We rowed us into battle. Four-point-sev'ns 
'Gainst men with naked fists ! 


Voices there were, the noise of fools and blind ; 
Dead, hopeless monotones ; 

Cried, See! the bright sword of our Mind 
Hath won an empery of bones. 


772/255 Selegraphi y 


\ /” ғы 
| | 
SS >. ee = т зй — - 


Crs — 


а 


SURREPTITIOUS EXEMY ACTIVITIES. 


THE favourite role just at present for the German Government to assume 
vis-a-vis with their own people is that of the innocent lamb victimiscd by the 
predatory wolf. Sometimes the “ character part ” of the latter beast is assigned by 
them to England, sometimes to Russia, sometimes to some other leading actor on 
the stage of the world's war. This variation in “ cast ” follows the shifting of the 
scene. But whatever the identity for the moment of the nation may be, the “ plot ” 
always runs that this hated enemy conspired against the peaceful existence of 
Germany and sprang upon her a war which she did not desire. 

It is marvellous that even the spoon-fed press of Germany can publish such 
rubbish, or that they can find readers capable of swallowing the pabulum thus 
presented to them. History has never furnished an instance of a war for which one 
side had made such elaborate preparations in all quarters of the globe. No nation 
has at any previous period organised a crime against the whole civilised world with 
the meticulous care lavished in this instance by Germany. Evidence thereof rolls up 
without cessation. We have been treated to a fairly large dose in recent days from 
the U.S.A. Naturally so; because, until the glorious day of April 6th lost, Uncle 
Sam remained neutral, and thereby occupied the peculiarly favourable position of 
receiving the ‘‘ confidences " of both parties to the dispute. 


The recent exposure of Sweden's shame by Mr. Lansing has been followed by a- 


nuniber of further disclosures regarding secret wireless installations which have been 
made public by the Washington authorities. In Buenos Aires an illicit wireless 
outfit was discovered several weeks in advance of the Swedish disclosures. It was 
found in a house, located by a curious coincidence in a street called the Calle Estados 
Unidos—“ U.S.A. Street," Тһе premises fell under suspicion during the visit to 
Buenos Aires of the U.S.A. Squadron under Admiral Caperton, and subsequent 
investigations finally settled the point. А similar inquiry was instituted in Uruguay. 
As soon as the exposé was made the police authorities demolished the apparatus. 

A Swedish diplomat in Mexico acted as the medium for transmitting wireless 
news to Germany, and it is believed that one of the means utilised by him was a 
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wireless station discovered on Lobos Island, a lighthouse station off the Mexican 
coast, north-east of Tuxpan. A complete wireless set, built by the lighthouse 
‚ keeper, was discovered on the island, and its originator, being unable to give а 
satisfactory account of the way in which the material came into his possession, was 
placed under arrest. A further station was also discovered in Campeche, at the 
mouth of the Champoaton River. Following on these revelations a systematic 
search is being carried out all along the Mexican coast. 

The American authorities are neglecting no precautions against treachery on 
their own littoral; flood-lighting is being employed to a considerable extent for 
radio-aerial and yard protection, and drastic measures have been devised for keeping 
at a distance unwelcome visitors. One of the latter was recently so indignant at the 
uncompromising attitude of an American marine on guard that he went the length 
of preferring a technical charge of assault against him. Тһе United States Supreme 
Court, however, held the marine justified in the procedure he adopted. 

Many of our readers will doubtless have read with some amusement the com- 
munications which passed between the Queen of Greece and her Imperial brother, 
published not long ago at the instance of M. Venizclos' Government. In one of her 
letters the royal hypocrite laments the fact that she and her beloved spouse were 
obliged to dismantle a wireless installation which had proved very useful, but assured 
“dear Willie ” that she would have another set installed elsewhere, so that their 
intercourse might be carried on as before. Incidentally, these letters bring into 
glaring prominence the ineptitude of the British Foreign Office, which was repre- 
senting Constantine and his wife as well-intentioned people doing their best in a 
difficult position! The contrast between our own authorities and those of the 
U.S.A. in this respect is rather marked. 

Such specific instances as those referred to above constitute only a few of the 
more recently unearthed proofs of long-continued preparation and prevision on the 
pirt of the German Government and add a few more items to the already over- 
whelming mass of evidence. No such data has been adduced on the other side. 
There it is all the other way round. Germany's opponents have displayed a lack of 
preparedness extending in many instances to the verge of culpable neglect. 


SCOURING THE PALESTINIAN PLATTER. 


When the money-changers were driven out of the Temple the keynote of one of 
the nobler feelings of humanity was touched. The reprobation of evil resembles the 
reprobation of dirt in being a first and most essential step towards the attainment of 
moral, as of physical, cleanliness. The association of the Hun with the Holy Land 
has always had something nauseous about it to the piesent writer, who has himself 
come into contact with it there. 

In THE WIRELESS WORLD for April, 1916, we published some references to a 
lecture by Canon Parfitt on the erection of a German wireless station upon the Mount 
of Olives. The penetration of the pushful German into the Turkish Empire has 
been forwarded not only by the two greatest modern aids to territorial development 
—railways and wireless telegraphy—but also by the process, blasphemous in а 
self-styled “ Christian nation," of not merely holding in high esteem the religion of 
Islam, but also of semi-proselytism to it. It must have been with a sense of cynical 
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THE “ KAISERIN AUGUSTA VICTORIA STIFTUNG," JERUSALEM. 


satisfaction that the Turkish rulers of the Holy Land provided facilities for a Christian 
nation to desecrate the holiest piece of ground in the world (according to their religious 
faith) by a piece of warlike preparation, illicitly erected and disguised under the cloak 
of religious zeal. 

We have recently been able (through the courtesy of Mr. Shepstone, agent cf the 
American Mission) to secure photographs cf this Kaiserin Augusta Victoria Stiftung, 
as it 5 called, at Jerusalem. This religious foundation overlooks Zion and its 
surroundings, both east and west; whilst the buiiding cost over £120,000 to erect. 
The walls are of solid concrete, 12 feet thick, and the style followed is Gothic. The 
Tower of London was built by Norman kings to overawe and keep in subjection the 
citizens of our metropolis, and this German erection serves the same purpose in the 
capital city of the Christian faith. Хо details as to the powerful wireless equipment 
housed here are as yet available, but we shall doubtless have some information ere 
long when the Palestinian platter has been төге completely cleansed from the filth 
of the Hun. The recent occupation of the City of David by the British is likely to 
result in the unearthing of many more revelations of the burrowings of the German 
mole. 

WIRELESS ON ITALIAN TRAINS. 


The difficulties under which Italy labours in peace time have been brought 
into bold relief by the stress of war. They are by no means confined to the land 
but extend also at sea. Mr. Edward Marshall, writing in one of our Sunday con- 
temporaries, recently placed before English readers the heavy handicap imposed 
upon her by the fact that the Adriatic Sea has a cluster of islands and a long series 
of good ports on the Austrian coast, whilst on the Italian coast only two good harbours 
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are in existence. Mr. Marshall compares the resultant situation with what would 
be the case with America if “six hundred miles of its most priceless stretches of 
‘ Atlantic seaboard—say New Jersey or New England—were separated from the 
“ German coast by a narrow estuary instead of by a spreading ocean.” 

Many evil results flow from this natural configuration. For instance, Italian 
ships, whenever they are damaged to any degree beyond the capacity for executing 
repairs on board, are obliged to traverse a long stretch of sea before reaching a 
harbour, wherein they may be docked and attended to. Enemy vessels, on the 
other hand, have but a short sea voyage and harbours in plenty. 

Again, the long stretch of islands on the Austrian side enables enemy vessels 
to execute lateral movements, completely protected and free from observation. 
Such facilities give them golden opportunities for dashing out from some unexpected 
point and making damaging raids upon the valuable cities which dot the Italian 
littoral. 

In order to cope with such a state of affairs Italy has been obliged to evolve 
a supplementary ‘‘ Navy upon Rails." In other words, she equips railway trains 
on similar lines to ships of war, with guns of various calibres, protected by armour 
plating. These trains run up and down the coast, reedy at any moment to counter 
the enemy's blows. The armoured cars are fitted with wireless apparatus and 
with searchlights ; and, indeed, are treatcd more as though they were vessels afloat 
than railway trains ashore. Such means of defence have proved of great utility under 
the circumstances of Italy’s present struggle, and radiotelegraphists will learn 
with great satisfaction that wireless has afforded as invaluable assistance to the 
efficiency of thcse “ Ships upon Rails " as it has upon vessels in the less stable 
clement. 


[Photo Shepstone. 


ANOTHER VIEW OF THE SAME BUILDING. 
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The screen of islands, to which I refer above, protects not only warships but 
aircraft, making an air surprise by Italian flying men practically impossible, whilst 
the Italians can never warn their mainland in advance, unless—by chance—one of 
their warships sees the attacking aircraft squadron, and is able to transmit a warning 
message from its wireless aerials. 

The article written by Mr. Marshall forms a very valuable contribution to 
British understanding of Italian affairs, and we would strongly recommend any 
of our readers who have not made themselves acquainted with it to tum to the 
pages of the Observer for that purpose. His information was obtained from Vice- 
Admiral Thaon di Revel, Chief of Staff, and Commander-in-Chief of all Italian 
naval forces, in the course of an interview, granted by the latter before the recent 
declaration of war by America upon Austria. 


“Jack” as Gallant Ashore as Afloat 


THE plot of a short story, as thrilling as any of those which might occur to the 
imagination of the most skilled writer, was recently embodied in a СазеНе announce- 
ment of award for gallantrv. 

The scene is laid at a land wireless station. (unnamed). A latticed mast 
supporting the aerials stretches a distance of 350 feet into the air. А small party of 
bluejackets are at work painting the steel girders of which it is composed, and in 
the midst of their labours hear the whirring hum of a seaplane. Suddenly in the 
course of a downward swoop, as it emerges at high speed from a cloud, the bird of 
passage strikes the mast not far from its apex, and the plane becomes wedged in the 
iron net as though enmeshed in the snare of a fowler. Yonder hangs the quarry, its 
head and tail projecting at right angles to the mast. But what about the pilot of its 
flight? He is stunned by the shock and flung from his seat. Fortunately, however, 
instead of falling precipitately to utter destruction, he alights upon one of the out- 
stretched wings, and there lies unconscious 300 feet above the ground. 

Опе of the painting party, а seaman named Rath, belonging to the Royal 
Naval Reserve, eager to rescue his comrade, climbs up the inside of the mast until 
he reaches the wreckage, and then crawls out onto the overhanging wing to support 
the unconscious aviator until help arrives. Two others—ordinary seaman Knoulton 
and deck-hand Abbott—climbing in their turn, pass to Rath а rope, which he secures 
to the body of the helpless flier. The latter is then lowered to safety, and the 
rescuers descend in triumph from the precarious position in which their gallantry 
has placed them. 

Our picture (оп page 683) adequately illustrates the nature of the curious 
accident and the fine courage displaved by the rescuers in risking their lives at the 
top of the sadly-damaged structure, which might at any moment have collapsed. 
The injured fuselage was onlv held in a horizontal position by the fact that the 
engines jammed fast between the girders. At a height of зоо feet the wind caused 
the mast and machine to sway, and threatened to bring about a collapse at any 
moment. The men were fully alive to the risks they ran, but no regard for personal 
safety interfered with their intrepid zeal to save the life of their comrade. 
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THE PICTURE SHOWS 


WITH THE SEAPLANE TRANSFIXED 


INSET WE HAVE (I) А VIEW OF THE PLANE AND (2) SEAMAN RATH, 


WHO RECEIVED THE ALBERT MEDAL FOR HIS GALLANTRY IN RESCUING THE SEAPLANE 


THE SCENE OF A THRILLING INCIDENT AND GALLANT RESCUE. 


LATTICE-MAST OF THE WIRELESS STATION 


NEAR THE ТОР. 
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PILOT FROM HIS PERILOUS PERCH. 
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“ The First Mosquito” 


Bucolic Radiotelegraphy 


The part that Wireless plays in American Farm Life 


Iowa breeds men. There is no need in that favoured land for eugenists and 
economists to cry, “ Back to the land,” for the Hawkeye State is pre-eminently 
agricultural, and by the beginning of the twentieth century nearly 98 per cent. of 
the total land area was already devoted to husbandry. 

The word “ farming " speaks very eloquently to men of British race, calling up as 
it does pictures of substantially built and comfortable farmsteads, the centre of a 
busy group of workers, spending their lives in wresting from the earth “its fruits 
" jn season,” in tending sheep and cattle, and in the multifarious branches of industry 
connected therewith. But we should do well to remember that agricultural affairs 
are very different in the great continent of America from what they are in our own 
“ tight little island." The farms are larger in area ; in Iowa the average size ranges 
a little over 150 acres. The material from which farm buildings are constructed is 
not brick, stone or concrete, as in the United Kingdom, but mainly wood, supple- 
mented by corrugated iron. 

More striking than anything else, however, is the difference in the human factor. 
The traditional British farmer, although shrewd and hard-working, is easy-going, 
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MR. BANKS'S WIRELESS APPARATUS, WITH A PORTRAIT (INSET) OF THE YOUNG 
AMERICAN FARMER, 
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and not overmuch burdened with book lore, which he is inclined to despise. He 
snorts at “ notions," and though forced to employ machinery, does so “ against 
“ the grain." 

The American agriculturist presents a striking contrast. His physique is lean and 
wiry, and he is pre-eminently a man of ideas. It may interest lovers of the British 
countryside, who desire so earnestly to ameliorate the conditions of life there, to know 
that the essentially agricultural State of Iowa holds the record for education amongst 
all the States of the U.S.A. It shows a smaller percentage of illiteracy than any 
other member of the Union. There can be little doubt that its prosperity is largely 
bound up with this fact; and wireless men will learn with pleasure, though hardly 
with surprise, that radiotelegraphy is finding its place amongst the latest “stunts ” 
of the progressive State. 

Our illustrations will to a large extent speak for themselves. They represent 
views connected with the wireless equipment utilised by a bright young farmer 
at Delmar. Archie Banks, the son of a well-known live stock farmer, had his atten- 
tion attracted from an early age to machinery and mechanical matters. Radio- 
telegraphy captivated his youthful imagination ; and, after a series of experiments 
and much study, he finally installed a wireless outfit on the farm eight years ago, at 
the age of but sixteen. Ву means of his outfit he is able to receive daily weather 
forecasts and market quotations, to say nothing of world-wide news intelligence, as 
promptly as does the city man with his elaborate organisation of newsboys, wires 
and telephones. Хо longer are the farmers who live near Mr. Banks obliged to wait 
for the belated newspaper which the R.F.D. carrier brings, in order to find out what 
weather is travelling across the country or what prices are ruling in the markets. 
When we come to remember that the climate of Iowa is continental—that is to say, 


” 


characterised by cold winters, hot summers and sudden changes of temperature—it | 


is possible for us to realise what this rapid intelligence means to them. All farms 
of any pretensions are connected up by telephones, and a ring to the Banks's farm- 
stead brings the forecast to them immediately. 

As you drive to or from Delmar City along the road which leads past the farm of 
this enterprising young agriculturist, your eye will light suddenly upon a large sign 
stretched across the road, a board 8 feet in length and 2 feet in height. Upon this 
sign is painted in large words: ''Eat honey. For sale here. To-day's weather 
report by wireless on next curve, Archie Banks." Some little way further comes 
a turn in the road, and there stands the big bulletin board, 8 feet by 5 feet. Upon it 
young Banks posts the weather forecasts and news bulletins daily as they reach him 
through his wireless receiver. 

All this is good for business. Mr. Banks is now 24 years of age and “ on his own.” 
He possesses the freehold, and operates the land, of а farm comprising бо acres, 
devoted to what is known as mixed farming. His two special hobbies consist of 
electricity and bees. He manufactures and sells honey by thousands of pounds, 
producing good uniform quality ; for Delmar lies in the midst of a rich honey section 
and trainloads of this valuable food product are shipped thence to all points east 
and west. Incidentally—— to vary the words of Holy Writ—'' men come to read 
wireless news and stay to buy honey." Тһе net result of this procedure is that 
Mr. Banks's hobbies not only pay for themselves but produce a side-line income 
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which has already begun to assume substantial proportions, Virtue has been its 
own reward in this instance, for neither form of activity was originally taken up 
with a view to profit. 

Mr. Banks keeps up his enthusiasm for radiotelegraphy and is constantly adding 
not only to his knowledge but to his apparatus. Тһе station is almost as complete 
as it can be made. Не receives messages from Darien (Panama), from California, 
from Cuba, from Virginia, from New York City, and so from all quarters of the world. 
The messages that come from New York are so loud that the signals can be heard all 
over the house. He has set up a special receiving set for weather reports, on which 
he receives nothing but spark stations, like those of Iowa State College and similat 
institutions. From Ames and Springfield he gets weather reports every day at noon. 
The fact of these being due at a certain regular hour brings scores of automobiles in 
this direction every day to look over the wireless bulletin board and note this all- 
important information. 


Share Market Report 


Гомром, December 13th, 1917. 


Tur market in the shares of the various issues has been very active during the 
past month, and the prices are well maintained: Marconi Ordinary, £3 2s. 6d. ; 
Marconi Preference, £2 12s. 6d.; Marconi International Marine, £2 тїз. 3d.; 
Canadian Marconi, IIs. ; American Marconi, £1 35. 6d. ; Spanish and General, 105. 
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CAMOUFLAGE АТ SEA. 


THE story of the American s.s. Edna, alias Jason, alias Mazatlan, as told in 
the Law Courts about the middle of November last, constitutes a romance of the 
sea which makes one regret that Mr. Clarke Russell is no longer with us to “ write 
"it up." Mr. Guy Duncan Smith, now a Flight Sub-Lieutenant in the R.N.A.S., 
figured in the character of hero. Не well deserves the title. 

Built at Bergen in 1903, the vessel in question underwent a whole series of 
kaleidoscopic changes of nationality. First Norwegian, then Mexican, then German, 
end finally American, she formed one of the units utilised by our enemics for tlic 
secret coaling at sea of the Leipzig, a member of the German Pacific Squadron, 
under Admiral von Spee, which was destroyed off the Falkland Islands on December 
Sth, 1914, by our own gallant Admiral Sturdee. 

The most important affidavit in the case was made by Flight-Lieutenant Smith, 
at that time serving on the Edna as wireless operator. Не tells us therein that on 
a certain occasion in the course of his voyage he awoke just about midnight and 
put the wireless receiver to his ear. The message was worth breaking his sleep 
to hear ; for what came through was an announcement from the Pacific mail steamer 
Aztec that war had been declared between Russia and Germany. At the moment 
when Mr. Smith was “listening in " to this message the Edna was known under 
her alias of Mazatlan. She flew the German flag and had the word ‘‘ Hamburg ” 
painted on the stern. The flag was removed and Mexican colours hoisted ; 
“ Hamburg " was painted out and “Та Paz " substituted for it. Under the guise 
of a Mexican, and still bearing the title of Ma»atlan, she went to San Francisco and 
loaded up with coal at that port. 

Now it so happened that before Operator Smith left San Francisco he learned 
that the coal which his vessel carried was intended for the Leipzig. This information 
hc conveyed to his father, who passed it on to the British consul. Acting on thc 
‘information received," the authorities at San Francisco demanded a bond that the 
coal would not be delivered to the German cruiser. Of course, they got it at once. 
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Germans are not troubled about affidavits 
or bonds, or any amount of false swearing. 

Before the vessel finally quitted the 
American port a German wireless operator 
was taken on board, and Smith was told 
that,if he refused to do his duty, the Teuton 
would take his place. The German tele- 
graphist, however, did not understand the 
Marconi system, being used only to Tele- 
funken apparatus, so that Operator Smith, 
who seems to have been as resourceful as 
he was intrepid, was able to shorten the 
length of the sound waves and hocus the 
enemy into the belief that he was sending 
out calls for the Leipzig, when nothing 
that was oftheslightest use was being done. 
On one occasion the captain—a man of the 
name of Jebsen—instructed him to get in 
touch with the Leipzig and gave him the МЕ. GUY DUNCAN SMITH, NOW А 
code call DA NS. Smith said that he —FLIGHT-LIEUTENANT IN THE R.N.A.S. 
was British and refused to obey ; so the German operator was introduced into the 
wireless room. Before he arrived, however, the circuit bad been put out of tune, 
and the wave length altered ; so that though sparks showed in the wireless room 
nothing would radiate from the aerial. The puzzled Teuton spent three nights and 
three days trying to call up the raider; but allin vain. The captain was forced to 
re-install Smith, who put the wireless right, and—in order to allay suspicions—did 
actually on this occasion call up the Leipzig, but took care to get the messages at 
cross-purposes. Тре wireless gear resumed its out-of-order condition whenever the 
German operator tried to use it. 

At La Paz Smith forwarded a inessage to the admiral on the U.S.A. cruiser 
California. 
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THE GERMAN SUBMARINE U.293 INTERNED AT CARRACA, CADIZ WHICH FILED HER 
INTERNMENT CHAINS AND ESCAPED ON OCTOBER OTH, 1017. 
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It is perfectly obvious that this gallant young man, in thus baffling the 
Germans, did so at most serious risk to his own life. The officers threatened to 
СЕ | g shoot and throw him overboard 
| А à ‚ оц several occasions. There 
| р _ can be little doubt that they 
| | would have carried out their 
| threat had not he to some 
| extent placated them by seem- 
ing compliance. The only 
result of the messages which 
he exchanged with the Leipzig 
was an enquiry as to her loca- 
tion, and a reply from her to 
the effect that she was '' wait- 
ing round ” for the Mazatlan. 
In the end, the Edna 
(alias Mazailan) was com- 
|С mandeered by the Mexican 
Government, who put an 
officer on board to take charge 
and prevent any further risk being incurred of non-neutral or improper usage. 


ENEMY ACTIVITIES IN SPAIN. 


ANOTHER VIEW OF THE 9.203. 


We print here and on page 689 three fresh photographs of the Submarine 1.293 
which recently made its escape from Cadiz. These pictures possess an added 
piquancy from the fact that they were sent us by a wireless correspondent in Cadiz, 
a Spaniard, who informs us that they are the work of a German firm there, who— 
he insinuates—owe to their nationality the privilege of having been the only firm 
permitted to exercise their camera upon the vessels. 

The writer of “А Londoner's Diary " in the Evening Standard recently made 
thestatement, on the authority 
of a “ high official," that there 
is reason to suspect German 
agents in Spain of still sending = | 
news to the Vaterland, either | 
by wireless or by submarine. 
It has been peisistently re- 
ported for a considerable time 
past that Spain has been un- 
able to prevent the violation 
of her neutrality in the way of 
wireless communication ; but 
the shipment of mail matter 
by submarine is something 
new. The repetition of such incidents as the escape of the U.293 above referred 
to would have an inevitable tendency to give colour to reports of this character. 
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LYING ALONGSIDE A SPANISH TORPEDO-BOAT. 


He Who Laughs Last 


A Crafty “ Wheeze” from the Front 
By “ PERIKON” 


“І DON’T suppose," observed Cyclone one afternoon, “ you've ever heard of 
Larry from Limerick and the Petrol 2” 

I admitted I had not. 

‘“ Well, he used to be wagonman of О Pack.” 

In case the reader should not know exactly what a wagonman, or rather a pack 
wireless wagonman, is, perhaps we had better explain. The wagonman is the man 
responsible for the care and cleanliness of the apparatus, the stores, the spares and 
the wagon. His duties are legion. They range from repairing 'phone leads to 
greasing the limber wheels. 

“ Аз you're aware," went on Cyclone, “ you find under the heading ' Stores ' 
the entry ' Petrol, gallons, eight.' 

" Now Larry's petrol kept disappearing. He couldn't fathom where. The 
О detachment were billeted with most of the Signal Squadron in the usual one-street 
Picardy village. It was just before the Somme, in the spring of '16. Things were 
being got ready for the push. 

“ Larry’s wagon was housed in Madame Ducrocq's barn at the end of the village. 
To the left and right lay the K and X Packs, and near the church, the cable sections 
had their lairs. 

“ Larry knew that petrol was a fluid of excellent properties—that a rag soaked 
in it erased all trace of rust or dirt from almost anything, be it a rusty tug chain, a 
dirty rifle, or а grease-stained tunic. And he knew that quite a respectable meal 
could be cooked on a liquid ounce of it, properly used. 

“The barn had possessed a door at one time and walls too. But the area of hole 
made the area of wall a minus quantity. Larry slept in the loft above and kept the 
wagon very much under observation. He hadn't much difficulty, as the floor wasn't 
exactly in its heyday. There were innumerable cracks and knot-holes in its worm- 
eaten planking. At times it creaked and groaned ominously in places, forcing Larry 
to shift his weight hurriedly to sounder ground. Не frequently did this in the stilly 
watches and went to sleep nightly with the sort of feeling you'd have if you spread 
your groundsheet on the rim of a dormant volcano. 

“То his great disappointment nobody ever ventured near whilst he kept his 
creaking vigil. Occasionally Madame Ducrocq's fowls came in, found the wagon 
shed devoid of sustenance and strutted wearily out. 

“Тһе thief or thieves preferred to wait till Larry was safely inside the ‘ Repos 
des Chasseurs ' at the other end of the village. Then they helped themselves. 

“ Не ruminated for nights on the thing and caused а sensation one evening in 
the ‘Repos,’ by banging the table so hard, that he upset his own ‘starboard light ' 
and that of his bosom pal ‘ Uncle John,’—so called on account of his dearth of hair. 

“What’s up ? ' asked * Uncle John,’ as he gazed wistfully at the green pools on 
the varnished table. 
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"I've hit on a wheeze,’ whooped Larry. “Тһе divil I have. They'll niver 
pinch the petrol on me again.' 

" And undoubtedly he had hit on a wheeze. Next morning he called at thc 
petrol dump and requested four empty tins. Не got them. Then he proceeded to 
the Squadron horse troughs and filled them with clear clean water. 

“ Returning to the barn he moved the four tins of petrol into Madame Ducrocq's 
cellar and put the tins of water in the place occupied by the petrol on the barn floor. 

““ That night on his return from the ' Repos’ he. found one tin lighter by at least 
a gallon. 

" He went to sleep chuckling. The morning might reveal the light-fingered 
gentry. 

** * He'd have a scout round anyhow.’ 

“‹ In the morning he strolled over to the К detachment lines. The first thing 
that met his gaze was Monty Mahogany. Monty was K's centre lead driver. He 
was building a pyre of wood beneath a sooty dixie. The dixie contained water. 
Before he placed his firewood in position he dipped each piece in a Maconochie tin 
containing a clear fluid. 

'" Now Monty was a tough customer. According to what he said he'd been a 
merchant service A.B. His ship, a nitrate boat from Iquique, had paid off in Cardiff 
somewhere about the tail end of September, "14. Monty drew his money, went 
ashore, and got merry. He’dseen a great procession headed by brass bands, banners, 
and military chaps with rosettes of ribbon in their caps. Monty saw the throng and 
joined it without knowing exactly what it all meant. Evidently these people were 
out for somebody's blood and Monty felt cheerful enough for murder. If there was 
a row he'd be there. In the morning he discovered he was a full-blown soldier 
posted to the Corps of Royal Engineers as driver. This gave Monty a permanent 
"liver. But he decided to see it through. His service grew. So did his series of 
‘crime sheets.” Had they been bound they'd have made the Manual of Military 
Law itself look but a skinny exercise book. But Monty's offences were petty affairs, 
nothing really desperate. Numerous nicknames were given him. The bright spark 
who thought out ‘ Sindbad the Sailor ' caused a fresh entry on Monty's crime sheet. 
The wit who invented ' Windjammer Will ' likewise bit the dust and earned Monty 
С.В. However, he didn't mind the “Monty Mahogany’ опе and it stuck to him. И 
was appropriate. His chest, face and arms had been scorched and tanned bv sun 
and storm till he looked like a mahogany idol. | 

'"'What ho! Monty. How goes it ? ' asked Larry. 

““‘ What ho! pudden head,’ responded Monty. 

“‘ And what will you be after wid the sticks and dixie ? ' quizzed Гапу. 

“ Monty said he was going to boil water for bran mash. Тһе A.V.C. officer had 
dccreed on the preceding day that the horses of K pack must have bran mash. 

“ Monty went on dipping his sticks and at length completed the руге. 

“ From his tunic he produced an old newspaper. Не lit it and, standing well 
back, applied it to the pile of firewood. Nothing happened. Monty swore. He 
flung the flaming paper on the ground and forced it beneath the dixie with the toe 
of his boot. ‘Now burn, you son of a However, what Monty said doesn't 
matter. Gritting his teeth he cast the contents of the Maconochie tin on the sticks. 
There was a great hiss. Vast clouds of steam flew heavenwards and the fire went 
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out. Monty stood rooted. His jaws gaped like the jaws of a caught codfish as he 
blinked at the phenomena. But only for a moment. With a murderous drumfire 
of deep-water oaths he hurled the Maconochie tin at Larry. 

" But Larry was off. Monty was the culprit. Monty had been “Һай.” 

“< You blank blank Limerick blank. You blank Irish blank blank!’ howled 
Monty. ‘Stop there and I'll kill you.’ 

“ But Larry didn't stop. 

“ Теп minutes later he returned. Monty, deeply moved, was tearing round like 
an angry bear, а breast-collar іп one hand, a huge piece of emery in the other. He'd 
uscd the supposed petrol on his harness. The welkin rang with weird sailor swears. 
The metal appointments of his breast-collar instead of being brilliantly clean were 
brilliantly rusty. Тһе О.С. was due to inspect harness in ten minutes’ time. Тһе 
O.C. was most minute in his inspection. 

“ Hence Monty’s agitation. 

“ Larry kept well out of sight and feasted his eyes on the unlucky Monty. 

" Suddenly Sergeant Crashem of К Pack appeared. His ‘ walrus’ bristled. 
His eyes bulged. In one hand he brandished a rifle. | 

‘““Whcere’s that imbecile Mahogany ? ' he howled. 

“< Ah! there you are, you—you . Look! Look at it!’ he frothed, thrusting 
the weapon beneath Monty’s nose. * Look at the rust, demu! What d’ye mean ? 
Speak, man, speak!’ 

"* * Blank blank blank!’ shrieked Monty. 

“* Office to-night,’ roared Crashem. “ГІ teach you to back-answer me, you 
brown, flea-bitten ape. You'd have made no mistake if I'd sent you for beer, would 
you? Would you? Speak! Answer me! You didn’t think! You went to the 
usual place! Get out! Allez! You're not worth your feed ! ' 

“ That evening Monty was doddering round the picket line still feeling pretty 
sore when a big grey Rolls-Royce pulled up in the roadway outside. The driver 
descended. As Monty seemed the only human in sight the driver made for him. 
Did Monty know where he could borrow some petrol ? The great man and his aide 
must be in Amiens within the next two hours, and they’d run short of petrol. 

“ * Wait there. ГИ be back in a brace о” shakes. I'll get you some,’ and off 
Montv raced. 

“ He sought өші Larry's sergeant and explained that one of the great heads was 
without. That the war might be lost unless the great man got petrol. 

“‘ What about your own detachment's petrol ? ' asked Larry’s boss. 

“*T don't know where our blisterin' wagonman keeps his. He's so damn fly. 
And Crashem's out sinking bee——out having a stroll,’ amended Monty hastily. 

“‘ Right. Take some of ours. You'll find it in that barn somewhcre.’ 

““ То tell Monty it was kept in the barn was mcrelv a waste of breath. Monty 
knew its location to the nearest millimetre. He seized two of the tins and thrust 
them on the driver. Then he cleared out to wait and watch. Не wasn't kept waiting 
long. Within thirty seconds the car’s tank contained four gallonsworth of the same 
stuff as had put Monty's fire out and rusted his harness. 

“The driver then whirled the starting handle. There was а purr. Не was 
about to sink languidly into his seat with that blasé air assumed by drivers of the high 
anc mighty, when the engine stopped. The driver then attempted the ‘ Dear me, 
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how beastly peculiah’ expression and got down to investigate. He whirled the 
starting handle. She refused to take. Не lifted the bonnet and peered within. He 
tested his plugs. Everything seemed О.К. He fiddled with the carburetter. It, 
too, was O.K. 

““ Then the great idea dawned on him. 

“Не went to the rear and unscrewed the cap of the petrol tank. Не looked 
round for Monty, but the road was Montyless. He dipped a pencil in the tank. He 
applied a match to it. The match went out. 

“< Gawblimey,' sobbed the driver, ‘ water ! ' 

“< Heavens ! ' murmured the aide. 

““ * Confound it! ' snapped the great man. 

“ Five minutes later a perspiring orderly sergeant gripped Larry in the ‘ Repos.’ 

'"' Here you, get back to your billet. Move yourself.’ And Larry hurried 
billetwards wondering. 

“Не saw the car, the great man, the aide-de-camp, the driver. In the back- 
ground he saw his own troop officer and sergeant. And peering from behind a walnut 
tree in Madame Ducrocq’s pasture he saw the evil face of Monty, wreathed in grin. 

'" ' What's this mean? This water in petrol tins ? ' demanded the troop officer. 

“< Tt was a trap for them that stole me petrol on me, sir.’ 

"' H'm! Quite effective, doubtless, but dam'd awkward for honest people. 
Sar’nt l’ 

“Sirt? 

“< Arrange for one of our cars to run the general and his aide into Amiens 
immediately, and let our budding strategist help to get the water out of this car.’ 

“* Sir,’ turning to the general, ' your car will be in running order to-morrow. 
I'm sorry this has occurred.’ 

“ Well, Larry crawled into his loft somewhere round midnight with the ' haw 
haws ' of Monty still grating in his ears. Theoretically Larry should have had all 


the laugh, but he hadn't." 


Radiotelegraphic Communication between France and the United States 


А RADIOTELEGRAPH station destined to establish direct radiotelegraphic сот- 
munication between France and the United States of America will shortly be 
established by the French Government. It will be situated on the West Coast of 
France and will maintain permanent and continuous radio-communication by dav 
and by night between France and the United States. It will radiate continuous 
waves with a wave-length of at least 15,000 metres. 

The contractor must guarantee transmission from the French station to the 
American station (on any day of the vear) of 10,000 words per 24 hours. Moreover, 
the transmitting and receiving apparatus will be adjusted in such a manner as to 
allow of continuous transmission and reception at the minimum speed of 4,000 words 
рег hour. Adjustments permitting musical transmission and auditory reception at 
the speed of 200 words per hour are also provided for. 

Transmission by the French station of signals destined for reception in the 
United States of America, and the reception by the French station of signals from 
the United States, simultaneously and independently, will be correctly and efficiently 
carried out.—-From the “Journal Télégraphique, dated Berne, Noveniber 25th, 1017. 


Р 
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BOLOISM AND WIRELESS. 

THE Allied Governments have had a rude awakening. Russia first and Italy 
afterwards have fallen victims, not to the German sword, but to vile German propa- 
ganda, acting through treacherous and misguided citizens. France has shown 
symptoms of the same trouble, in the “ Boloism " which has furnished a new word 
to our vocabulary. So far, the British Government has done nothing further than 
seize literature and issue a regulation that the printer’s name must appear on every 
publication, and that each article, or pamphlet, must be passed through the Press 
Bureau. Most of our daily contemporaries are of the opinion that much more is 
wanted, and we are certainly inclined to agree with them. 

We have on several recent occasions referred to the fact that a large amount 
of the wireless propaganda news, radiated daily from the German Long Distance 
Stations, continues to be sent in English. Germany, unlike some other Great 
Powers, does not waste time or money for nothing. All the English-speaking races 
are at war with her. That propaganda, therefore, is intended for traitors within 
our gates. Our wireless regulations are stringent; and, as we have often said 
before, it is scarcely possible to imagine that information can be sent to the enemy 
by wireless from these shores without almost immediate detection. But reception 
is a different matter. These messages plainly continue to be received by those for 
whom the German Government destines them, or that Government would dis- 
continue their transmission. Who are they ? Are we taking any steps to find out ? 

Even apart from possible secret reception, there are a large number of Army 
and Navy operators who may pick up these messages. Constant dripping wears 
away'a stone, and Jack and Tommy are both fond of “ grousing," so fond that it 
is often difficult to judge whether they mean their “ grouse ” to be taken seriously 
ornot. Are we sure that no harm is being done this way ? It will be remembered 
that, just prior to the Indian Mutiny, officers of the native regiments pathetically 
pledged themselves fer the loyalty of the men under their command. The Italian 


Higher Command and officers apparently were equally confident on the eve of the 
present débác!e. 


A LEAF FROM THE ENEMY Book. 

Our attention was arrested the other day by a short paragraph in the daily 
Press stating that the Republic of Brazil was intending to send officers of the 
Brazilian Army to study military matters in the training centres of England and 
her Allies. We hope that such a tendency on the part of other less favoured countnes 
than ourselves will meet with the encouragement and warmth of welcome which it 
deserves. An important branch of modern military practice centres round Radio- 
telegraphy, and we feel sure that all wireless men, both military and civil, will 
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welcome the opportunity of entering into cordial relations with our Brazilian and 
other friends. No unimportant part of Germany's preparations for the present 
war consisted of the way in which the officers of other nations’ armies were, for the 
last twenty or thirty years, consistently welcomed and trained by the German 
military authorities. In many cases (we may quote as an example the case of Chile) 
not only were the officers trained in accordance with German system and method, 
but were, we understand, actually given rank in the German Army itself. Such a 
procedure naturally produced a powerful effect upon the governments affected by it ; 
and assuredly accounts to a large extent for the sympathy with Germany in military 
circles of neutral countries which would otherwise tend to be biased in favour of 
her opponents. 


THE NEGLECT OF SCIENCE. 


We have received from the “ Committee on the Neglect of Science ” an article 
һу Sir Ray Lankester, lamenting the opportunity recently lost by the Civil Service 
Committce in failing to render certain scientific subjects cornpulsory in the qualifying 
and competitive examinations, covered by their report upon the scheme of examina- 
tion for Class т of the Civil Service. The distinguished writer reminds us of the 
fact that, at the great conference held at Cambridge on May 3rd, 1016, under the 
presidency of Lord Rayleigh, resolutions were passed pressing upon the legislative 
and administrative authorities of this country, that they could materially assist 
the scientific progress of this nation by making certain subjects in this branch 
of knowledge compulsory for Civil Service Examinations. The Government Com- 
mitteemen made important recommendations of changes in the scheme of those 
examinations which constitute a great advance in the direction desired. But they 
have not made it part of their recommendation that such subjects should be rendered 
compulsory ; and it is to be feared that, by failing so to do, they will not force 
the reluctant teaching authorities of this country to institute those sweeping 
reforms which are so advisable in the national interest. 

No one who has anything to do with the training of candidates for Wireless 
Telegraphy can fail to be struck with the advisability of reform in the scientific 
training of British students. A great deal of elementary information of the highest 
value for efficient wireless progress has to be acquired at the time when every 
moment 1$ of importance from the point of view of pure Radiotelegraphic practice, 
or has to be mastered later, at a sacrifice of leisure time, which not all young wireless 
men are able, or willing, to give. 


A FALSE STORY. 


Some anonymous slanderer invented а yarn of how, during a visit paid by a 
certain Mme. Mona to Boom Towers, Portsmouth, telescopes and a wireless installa- 
tion were placed upon the roof. In consequence of this anonymous denunciation the 
lady was ordered to leave the district within forty-cight hours and the premises were 
sealed by the local authorities. The whole story turned out to be a ridiculous 
fabrication and came out in the courts when Dr. Maddick, conjointly with Mme. 
Mona, claimed damages from the authorities. 


In Memoriam of a Distinguished 


Frenchman 
‚А Biographical Sketch of the late Captain Camille Tissot 


By ANDRE BLONDEL 
President of the French Commission on Scientific Wireless Telegraphy 


ALL electricians interested in wireless telegraphy will learn with deep regret 
of the premature death of Captain Tissot, which occurred at Arcachon on October rst 
last. This distinguished scientist was one of the pioneers of wireless, having т- 
terested himself in the subject from 1898, and much of the work which he executed 
in connection therewith is certain to retain a permanent value. | 

Captain Tissot was born at Brest on October 17th, 1868. His family followed 
the avocation of the sea, and the voung lad received his education at the Brest 
Lycée. Sensitive, like so many other young people, to the influence of his sur- 
roundings, Camille Tissot determined upon a career afloat. He accordingly entered 
the Naval School in 1884, and was thence drafted into the French Navy, making 
his initial cruise in the Pacific. During the course of 1889 he was promoted to the 
rank of Junior Lieutenant, and—being drafted into a home squadron—profited 
by his being stationed on the French coast to take his University degree in mathe- 
matics and science. His tastes thenceforward followed a definite bias in the direction 
rather of a scientific than a naval career. He took advantage of a vacancy in one 
of the posts in Physics at the Naval College and joined the staff. First as assistant- 
lecturer, afterwards as Principal, and with the rank of Lieutenant in the Navy, 
Captain Tissot occupied one of the Chairs at the Naval College until he won his 
promotion to the grade of Cruiser-Captain. 

It was in this capacity as Officer-Instructor at the Naval School that he specialised 
in the study of wireless, more particularly with respect to its applications to 
naval requirements. Side by side with these technical studies he directed his 
energies towards important theoretical researches оп the same subject. Having 
gained considerable repute for such work, he was chosen, in company with Colonel 
Ferrié, to deliver lectures on Radiotelegraphy at the Higher Grade Electrical School. 
Later on these lectures underwent considerable development. Тһе opening of а 
branch of the electrical school specially devoted to wireless telegraphy led ultimatelv 
to the organisation of highly-advanced courses of study, one of which (that dealing 
with the theory of wircless) was placed under his direction. Captain Tissot made 
a sunimarv of the greater part of his theoretical work, posterior to 1905 in a mono- 
graph on “ The Resonance of Antenna Systems," which, presentedas a thesis before 
the Paris Faculty of Science, resulted in their conferring upon him the degree of 
Doctor of Science. 
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Wireless telegraphy, however, did not occupy the whole of his time. Не turned 
his attention also to matters connected with the compass, especially in connection 
with battleships, as well as to matters connected with optics in its application to 
naval gunnery. It is more especially to him that we owe the system of signalling 
at present used by the French Navy. 

The scientific services above referred to, were rewarded by a commission as 
Cruiser-Captain, a distinction rarely conferred in the case of an officer who, engaged 
on tutorial duties, has not followed the regular routine of service. Summoned to 
Paris to continue his labours, and there attached to the Central Laboratory of Naval 
Artillery, Captain Tissot gave his attention—outside his theoretical work—to 
questions connected with artillery optics. There again the results of his labours 
were seen by the introduction of certain improvements on current methods. We 
may instance that at the moment when war broke out he had just completed the 
design of a new optical instrument for gun-laying. | 

At the beginning of the present struggle he was placed іп charge of a number 
of posts on the coast, which he filled with patriotic zeal, as well as technical ability. 
Constantly exposed by these duties to the vagaries of the weather, he contracted 
the germ of the cruel illness which has just proved fatal. He struggled against 
the ravages of his disease with high moral courage, the more admurable that he 
was for the last few months under no illusion as to the inevitable issue. 

It seems to us an opportune moment, when one of her best and foremost wireless 
experts has just died for France, to give a few details of the most essential progress 
in this applied science which we owe to him. They are of the first importance. 

He was the first to utilise the bolometer for the purpose of quantitative analysis 
in wireless, and to initiate a system of measurement for calculating with precision 
the current of the receiving antennae. Не was able to deduce therefrom the law 
of capacities and the numerical factor which figures therein. He was, moreover, 
one of the first to demonstrate the possibilities of the method of Victor Bjerknes 
for the measurement of damping (amortissements) ; he traced the resonance curve 
of wireless telegraphy, and instituted methods for the precise measurement of the 
periodicity and damping antenna. 

The experimental relationships, deduced from his experiments, have been con- 
firmed by all the laws which subsequently found a place in the theory of radio- 
telegraphy, and by the results afterwards arrived at by other investigators. 

Amongst his most interesting results may be mentioned also the 
important relation between the value of damping and the quality of earthing, as 
well as the introduction of the notion of resistance of radiation of the antenne, 
besides the first determination of this resistance. All of these investigations were 
criticised by clarity of vision and exactitude of method. Finally, Captain Tissot was 
one of the first and most zealous in recommending the introduction of international 
time signals, and for the purpose of facilitating the reception of such signals he, 
from the start, recommended, and constructed the type of simplified receivers which 
have since received the name of Aperiodic. 

Leaving out of account the numerous articles and papers composed by Captain 
Tissot on various interesting phases of radiotelegraphy—notably, his investigations 
into the different tvpes of detectors, the construction of resonant transformers, 
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etc., we owe to him three remarkable co-ordinative essays: his memorandum of 
1905 dealing with the Resonance of Antenne; a treatise on Electric Oscillations, 
characterised by clear and penetrating insight, and showing complete mastery of 
the subject in all its great complexity; and finally, a Manual on Theoretical and 
Practical Radiotelegraphy, the second edition of which came out only a few months 
ago, and was brought thoroughly up to date by its author. 

These publications and labours, which did honour to our country, possess an 
enduring value and ensure a niche in the Temple of Fame for Captain Tissot. His 
deserts were recognised not only by French wireless specialists, who іп 1013 
selected him as a member of their Scientific Wireless Telegraph Committee, of 
which he has since then formed one of the most competent and authoritative 
members, but also throughout the world of wireless. 

His death was a sad loss to our country and to electrical science, and has caused 
profound regret amongst his numerous friends and colleagues, and we associate 
ourselves with the mourning of Madame Tissot, to whom we offer our sincere 
sympathy. 


Tanks at Marconi House 


| 
| 
| 
| 


—— 


[Ву courtesy of ` Flight.’ 


GERMAN AEROPLANES AND BRITISH TANKS OUTSIDE MARCONI HOUSE 
ON LORD MAYOR'S DAY 


On the Matter and Elimination 
of Strays 


An Investigation under the Auspices of the Dutch East 
Indian Department of Telegraphs 


By CORNELIS J. DE GROOT, Sc.D., E.E., М.Е. 
(Engineer of the Department of Telegraphs, Dutch East Indies) 


Continued from page 638 of our December issue. 


IT is easily seen that there is enough difference between day conditions (and 
especially morning conditions) and night conditions to enable us to conclude that 
if the theory of Eccles were correct, our stations on the average are not situated 
near the thunderstorm centre. On the other hand, it would seem that in the after- 
noon we were rather near such a centre, the difference between average afternoon 
and night observations being only small. This already indicates that the phenomena 
are not governed by so simple a supposition as that of Eccles. In Fig. 8 there is 
also shown the same curve of daily variation of stray intensity throughout the 
vear plotted in polar co-ordinates around the circular cross-section of the earth. 
The direction of the impinging sunbeams and the direction of rotation of the earth 
around the sun are given. 

We see that the polar diagram shows two curious half-oval curves of different 
sizes for the day and night observations (abc and a'b'c!) symmetrically arranged 
relative to the direction of motion of the earth around the sun and connected by the 
steep lines (pg and $'4'), these steep portions occurring near sunrise and sunset. 

It is quite clear that the night phenomena are the symmetrical repetition of 
the day phenomena, and that the reason for the difference between night and day must 
be found, in all probability, in the medium between the point of origin of the strays 
and the receiver, which is under the influence of the radiation of the sun. We find 
this same influence in a much more pronounced form in the propagation of the 
electromagnetic waves of the radio transmitter, and I proved elsewhere that the 
difference must be due to ionization of the air lavers up to a height of some 200 
Кт. (125 miles). 

In this connection it is interesting to note from the polar diagram of Fig. 8 
that the diminution of strays at the point А begins long before the time of sunrise 
at the place in question—that is, as soon as the layers in the atmosphere above 
the place are touched by sunlight the change begins. 

This indicates that the source of strays is not (as Eccles supposes) in the lower 
lavers of the atmosphere, since the difference between night and day would in that 
case begin onlv as soon as the lower layers between the source and receiver are 
reached by sunlight. The assumption of the source of strays in the higher layers 
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of the atmosphere is therefore logical, and under these conditions the difference 
between day and night strays is natural and to be expected. 

Another interesting fact in connection with the shape of the polar curve of 
Fig. 815 that the strength of strays is not a function of the direction of the impinging 
sunbeams, but that the curves are symmetrical, relative to times determined defi- 
nitely by the movement of the earth around the sun. This furnishes a hint as to 
the manner in which the higher layers of the atmosphere may become the source 
of disturbances, | 

In its course around the sun the earth frequently is struck Бу cosmic particles 
which give rise to disturbances in the electric conditions of the upper layers of the 
atmosphere. It is clear that the disturbances must be different on different parts 
of the layer; and this difference between collisions in front of the earth and those 
in back of the earth (as referred to the earth's motion) would give rise to the oval 
form of the diagrams. 

These oval curves would be easily applicable if we assume as the source of strays 
an atmospheric layer of considerable height which is disturbed by the irregular 
bombardment of cosmic particles of dust or is disturbed in any other plausible 
fashion. Though the theory of cosmic bombardment of upper layers appears to 
me to be the most plausible origin of strays of type 3, particularly since such a 
source of strays would explain also the cause of daily variation in the strength of 
the earth's magnetic field, nevertheless, we are not sufficiently well informed 
concerning the upper layers of the atmosphere to be able at this moment to give 
а definite proof of my assumption. 

If, therefore, I base my explanation of the strays of type 3 on the above- 
mentioned proposition, it is rather because it seems to me quite a plausible explana- 
tion than because it can be absolutely proven to be the truth. If this high laver 
is the source of strays of type 3, it is quite clear that not only the point directly 
over the station (that is, the zenith) can be the source of strays, but that in every 
case the changes in electric conditions in the circular segment of this layer, the 
centre of which is the zenith of the station, will contribute to the strays observed 
at the station under consideration. The nearer the point of disturbance to the station 
zenith the more pronounced will be the disturbance. 

It is, of course, of some interest, both practically and scientifically, to note 
the approximate radius of the segment above-mentioned, since this will give us an 
indication of the range of strays of tvpe 3 and of the limiting possibilitv of distance 
at which strays of type 3 may be heard simultancously in different stations, 

Of course, the type of receiver used alters this effective stray radius, and it 
is well known that, with very sensitive receivers, not only the loudness of the stravs 
increases, but also that the number of strays received every minute also increases, 
thus showing that in the latter case we detect more distant stray centres, 

For the detector and receiving set used for the observations in the Indies, 
which receiver has been briefly described in Part 2 of this paper, the average range 
of strays of type 3 cannot be definitely determined. 

On examining the oval curves of Fig. 8it can be clearly noted that the average 
diminution of the night strays into the day strays (as averaged over the entire 
year) is complete only at the point р; that is, one hour after sunrise at the receiving 
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station. Similarly the increase of day strays to night strays begins as early as 
р! ; that is, one hour before sunset at the station under consideration. This shows 
clearly that the illumination by sunlight of places one hour distant from the station 
in question causes a limiting effect, which is just detectable by means of the resulting 
change in strays at the receiving station, if receivers are used of the type described. 
The range of these centres of stray origin, or the radius of the segment mentioned, 
is therefore the distance of rotation of the earth in one hour ; that is to say, Хх 
40,000 km., or 1,670 km. (1,000 miles). In other words, stations with receivers 
of the type employed at our station and separated by a distance of 3,340 km. (2,000 
miles) might expect to detect some strays of type 3 at the same moment ; but in 
this case the strays would be faint to the limit of audibility. Оп the other hand, 
if the stations are 1,670 km. (1,000 miles) apart, and the stray originates just above 
one of the stations, the station will detect it very loudly, and the other station will 
detect it as just audible. | 

| This is the reason why during tests intended to study simultaneous strays at 
different stations, the stations must be quite close to each other in order to detect 
simultaneously and continuously the same strays at the same time, as the researches 
carried out by Dr. Eccles showed. 

Under these conditions each station hears the most powerful groups of strays. 
The conclusion drawn from these results has been used erroneously to prove Dr. 
Eccles’s theory of the lightning origin of strays. Since, however, strays of type 3 
were dominant, and since the range of strays from lightning is not very large, the 
method of simultaneous station observations will yield only slight results. 

In the light of my theory concerning type 3 strays, loud groups of such strays 
mean that the point at which strays are originating in the upper layers of the atmos- 
phere is near both stations—that is, at a distance considerably less than 1,670 km. 
(1,000 miles). Furthermore, simultaneously heard loud signals indicated, in 
addition, that the source of strays was not very far from the point half-way between 
the stations. It is quite clear that these conditions are only fulfilled for stations not 
more than, at the most, about several hundred km. (or miles) apart. The extreme 
limit is estimated by me as approximately 1,000 km. (600 miles). Also all other 
centres of type 3 strays around the stations will produce responses in both stations 
which undoubtedly occur simultaneously, but will be so different in strength, 
because of the difference in distance, that these stray interruptions will never give 
the impression of simultaneity. Lastly, the apparent similarity of strays at the 
two stations will be still further spoiled by the reception at each station of strays 
‚ which are inaudible at the other. 

The correctness of the previous reasoning is strictly confirmed by the fact that, 
though Fig. 8 shows a range of the strays at 1,670 km. (1,000 miles) during the 
daytime, no simultaneous strays could be observed at our three stations which 
were only between 890 km. (550 miles) and 1,610 km. (970 miles) apart ; and this 
was the case even at night. 

On the other hand, though not simultaneously occurring, the average daily 
curve of strays was not much different for the different stations. This was to be 
expected from my theory, the different stations being sufficiently near together 
to be under practically the same average influence of the layer above them, and 
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this small part of the total layer is struck 
by a nearly constant number of cosmic 
particles. 

All of these effects agree with (һе? 
theory here given and militate against the 
correctness of the theory of the lightning 
origin of strays, as do also the demonstra- 
tions with the Dieckmann cage. On the 
other hand, it is possible from the conside- 
ration of the point g of Fig. 8, where the 
diminution of night strays to day strays 
begins, to approximate the height of the 


disturbed layer. 
The diminution from night strays to 
day strays begins as soon as a point of the zl | 
upper layer, some 15° sunward (that is, to FIG. 9.—LOCATION OF CENTRES ОЕ 
the east) of the station under consideration, STRAY ORIGIN. 


is reached by sunbeams. We must also 

remember that this distance of 15°, which equals one hour of earth rotation, was 
found to hold during the day-time (at points р and р"). The distance between 
the station and the most distant perceptible centres of strays at night is larger 
since the propagation of strays is then better. We are at a loss, however, to 
determine what value shall be taken for the better transmission at night ; 
consequently we shall assume a minimum distance—that is, 15°, and equal to 
that during the day. We shall see that by so doing the layer height, as calcu- 
lated, will be too large. 

From Fig. 8 we note that the decrease of strays begins about 2°5 or 2 hours 
before sunrise. The exact moment is not quite certain, because between the:e 
times the dashed portion of the curve is not absolutely trustworthy. From these 
figures, and taking a more frequent radius of the stray circle to be one hour or 15°, 
we, find that the first sunbeam, after touching the earth (see beam A of Fig. 8), 
reaches the upper layer at a point directly above the station, рма the station 
will have its sunrise 1:5 to one hour afterward. 

If in Fig. 9 E is the earth, L the upper layer, A the zenith point of the station, 
а, which is reached by the first sun ray, then we can calculate the height 5 of the 
layer from the formula 

h (2r + А) = Капа, 


and since H is small compared with 2R 
hat tan?a 
2 
in which К is the radius of the earth. Fora-r to r5 hours = 15? to 22:52, the height, 
h, is found to be between 225 km. (140 miles) and 540 km. (330 miles). 
It is an interesting confirmation of this theory that in the neighbourhood of 


the first value given (that is, between 180 and 200 km.) (110 and 120 miles) a layer 
of the type mentioned has been predicted by scientists in many fields. This layer, 
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the Heaviside laver, is supposed to be a sharp frontier surface between the lower 
poorly-conducting layers of the atmosphere and the highly conductive atmosphere 
above it. This layer is supposed to give rise to reflection phenomena in radio trans- 
mission at night, and is supposed also to be seat of the cause of alteration in the 
earth’s magnetism. This height has also been estimated to have the value stated 
from observations on the incandescence of meteors and also from the aurora borealis. 
On another occasion* I showed that phenomena іп the night propagation of radio 
waves not only sustained this calculation, but I showed also from the “silent belts "' 
in radio transmission at night, that the height of the layer was about 200 km. (125 
miles). This value corresponds very well with the values of between 225 km. (140 
miles) and 540 km. (330 miles), found for the height of the layer which produces 
strays of type 3. The excessively large value of 540 km. (330 miles) can be easilv 
explained by remembering, as before stated, that the radius of the segment of stray 
centres is not r,670 km. (1,000 miles) as during the day, but much larger. 

Taking the layer as being at the height of 180 km. (110 miles) we get for the 
angle, a, in the equation above 1357, which is equivalent to the angle traversed 
in 54 minutes of time by the earth's rotation, so that the radius of strays at night 
time would be 2:5 (or 2) hours minus 54 minutes—that is, between т hour and 36 
minutes and т hour and 6 minutes. This corresponds to an effective range of night 
strays of from 2,670 km. (1,640 miles) to- 1,750 km. (1,080 miles) as against 1,670 
km. (1,000 miles) during the day time. 

This is quite possible, as shown in Fig. 8, since the average loudness of strays 
at night is about r5 times that in the davtime, so that there can be no objection 
to taking both the day and night stray originating layers as existent and identical. 

А further reason for these conclusions is the fact that the daily variation in 
strays, as given in Fig. 7, is quite similar in character to the curves of variation of 
the earth's magnetism as I saw them published in THE WIRELESS WORLD (or 
MARCONIGRAPH) some time ago, which latter variations are attributed to eddy 
currents in the Heaviside layer. By supposing this layer to be the “ secondary ” 
source of strays of type 3, we obtain a sufficient explanation for the daily changes 
in these strays, these variations being analogous to those of the earth's magnetism. 
On the other hand, the gradually altering form of the daily characteristic as it 
changes in accordance with the symbols given, from ~œ through =^ to wa, is 
easily explained if we regard the cosmic bombardment as occurring chiefly in the 
plane of the earth’s orbit. It was found that the tvpe of stray corresponding to 
the symbol *^ occurred whenever the angle between the sun’s declination circle 
and the latitude circle of the station under consideration did not differ more than 
10°. Similarly the type —^ occurred for a difference in this angle of ro? to 20°, 
and when the difference exceeded 20° the symbol was ~ It is for this reason 
that strays in Europe are nearly constant over the entire dav (strays from lightning 
sometimes excepted). In the case of the « characteristic, the distance to the 
strong centres of cosmic bombardment is very large, and the strays are therefore 
weak. "This is why strays of type 3 are so heavy in the tropics and so weak in Europe. 
At the poles we assume that they would be almost not noticeable. It remains to 
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“Іп a dissertation for the degree oi Doctor of Science, Мау 184), 1916, and iu "* Jahrbuch der 
drahtlosen Telegraphie " (not yet published). 
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determine, however, in what way disturbances in the Heaviside layer produced 
strays in the antenna. This is not a difficult matter to explain, and the explanation 
will at the same time clear up the difference between the day and night strays of 
type 3. 

The Heaviside layer is a conductor, as also is the earth. Between these two 
conductors we have a layer between’ 180 km. (rro miles) and 250 km. (120 miles) 
thick, which is a non-homogeneous dielectric. This dielectric is fairly perfect 
during the night, as is indicated -by the goodness of night communication ; but 
it is rather an imperfect dielectric during the day, the conductivity changing with 
the height above the earth. This complex dielectric forms a large condenser almost 
free from losses during the day, but rather imperfect at night. The cosmic bombard- 
ment by charged particles on the upper layer will be detectable throughout the 
dielectric, and this to a greater degree during the night than during the day. On 
the other hand, in the latter case, part of the effect is lost because of the imperfect 
character of the dielectric, and hence the difference between day and night conditions. 

It must be remembered that the antenna is electrically connected to the earth 
(either conductively or capacitively), and that it will therefore be disturbed by all 
changes in the field or potential gradient of this condenser. Such changes depend 
upon the charge of the cosmic particles, or on other causes of excitation of the upper 
layer, as well as on the virginal charge of the condenser. This latter charge is the 
reason for the influence of the seasons on the strays, which point was not mentioned 
heretofore. It has already been stated that the light of the sun (and consequently 
the time of the year) influenced markedly the daily characteristic as expressed 
by the symbols є, «^, «A. 

In Fig. то there are given the month by month characteristics for each of the 
three stations over a whole year, these being obtained from the average values at 
noon over every month. 

The times when the sun's altitude is 90° for the place under consideration are 
also given. We see that these occur twice a year for every station. Though the 
symbol for every station is then мч, we see, on the other hand, that the points 
of maximum strays do not come at the same time, but that there is a lag of as much 
as I'5 months between 9o? sun altitude and maximum stravs. 

We see that the maximum strays follow the monsoon or trade wind seasons of 
the year much more closely, the maxima always occurring at the time just between 
the west monsoon and the '' intermediate period," whereas the minimum always 
occurs during the east monsoon, and close to the end of this season when it is passing 
into the intermediate period. Тһе signs «e, «^ «^4, correspond to the general 
aspect of the daily variation curve as taken from Fig. 7 for the months to which 
they are assigned in Fig. 10. In fact, the Director of the Meteorological Institute 
of Batavia assured me that the maxima of strays found bv my observations согге- 
spond to the maximum increase in potential of the earth's field. Consequently 
we have here located that original charge of the earth condenser which is the reason 
why, even though disturbances of the upper layer do not alter with the sun’s 
altitude, changes in the strength of their fields, and consequently changes in strength 
of the stravs produced must be dependent on the season. 

In concluding this paper, I may state that inasmuch as type 3 strays do not 
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originate in lightning, their maxima do not coincide with those of thunderstorms 
either near the stations or distant from them. 

In Fig. 10 thunderstorms and very heavy strays of the thunderstorm type 
were indicated by the symbols } and ж. the length of the vertical line giving the 
duration of the outburst of strays on a certain scale. 

We see that for all three stations the periods of thunderstorm 7 were preceded 
by heavy strays, ', of type т. These strays did not occur simultaneously at the 
three stations, which is the best proof that their range is short. For the station 
at Keopang (Oiba), it might be stated that strays of both classes occur almost simul- 
taneously, though the thunderstorm, 7, occurred most nearly at the middle of 
the west monsoon period, where the type 3 strays have no maximum whatever. 

For the Landangan (Siteobondo) station, the difference just mentioned is still 
more striking, and of the same type. For the Ambon (Noesanive) station it is even 
more evident that there is no connection between the two classes of strays. It is 
obvious that both are to be considered separately, and compensated for in different 
ways. 

Other atmospheric conditions were shown not to have any difference on the 
strength of strays. Of course, thunder clouds coincided with strays of type 1, and 
low-lying rain clouds with type 2. In spite of the common belief, rainfall in itself 
has no influence on strays, at least so far as types 1 and 3 are concerned. This 
is clear from the curves for Ambon, in Fig. 9, where are shown the strays, and at 
the same time the dotted rainfall curve. 


(Concluded.) 


Among the Operators 


OPERATOR V. E. DAVIES. 


OUR readers will have seen in the daily 
press a report of one of Germany’s latest crimes 
—the sinking of the Elder Dempster liner 
Apapa. The ship was struck by two torpe- 
does, and in all some seventy lives were lost. 
We deeply regret to announce that Mr. Victor 
Edward Davies, the junior operator, was among 
those who lost their lives. 

Mr. Davies, whose home was at Golders 
Green, was Ig last March, and a comparatively 
recent recruit to the wireless service. In 
February, 1916, he joined the Marconi House 
School as a learner, and in August of that 
vear obtained his Postmaster-General's Certi- 
ficate. He was first appointed to the s.s. ` 
Parthenia, on which vessel he made two trips, 
after which he was transferred to the s.s. 
Cesarea. After two more transfers he was 
then appointed to the s.s. Арара in October 


of this year, remaining on that vessel until the time of the disaster. 

Mr. Arthur Howarth, who we regret to state is reported missing and presumed 
drowned after the sinking of his ship, was born at Pendlebury, and at the time of the 
wreck was Ig years of age. After receiving his education in his home town, he 
entered his father's business at Swinton, where he remained for six years. Soon 


after leaving this position, he commenced a 
course of wireless at the City School of 
Wireless Telegraphy, Manchester, where he 
obtained his Postmaster-General’s Certificate. 
He was appointed to the staff of the Marconi 
Company in October of this year, and lost his 
life on his first trip. 

It is rarely that we have to record both 
senior and junior operators on the same vessel 
who have lost their lives, but this unfortunately 
happened in the case of a ship recently sunk 
by a German torpedo. Тһе senior operator, 
Mr. Charles Alwyn Needham, of Sheffield, was 
born in that city in 1899. Receiving his 
education in Sheffield, he entered an ac- 
countant's office on leaving school. Later he 
entered the employ of a firm of steel manu- 
facturers, leaving this in April, 1917, to study 
wireless telegraphy at the Fallowfield Wireless 


OPERATOR A. HOWARTH. 
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College, Manchester. Having been an amateur 
wireless enthusiast before the war, he obtained 
his First-Class. Certificate after a few months’ 
study,and joined the staff of the Marconi Company 
in the autumn. The ship on which he lost his 
life was the first to which he was appointed. 

The junior operator, Mr. George Mangan, of 
Inchicore, Dublin, is also a recent recruit to 
the Marconi Service. He was born at Limerick, 
and educated in Dublin and Clondalkin. After 
leaving school he studied wireless at the Irish 
School of Wireless Telegraphy, Cork, where he 
obtained his Postmaster-General’s Certificate. 
He joined the Marconi Company in September, 
1917, and was appointed to the s.s. Caledonian, 
from this ship transferring to the vessel on OPERATOR С. ALWYN NEEDHAM. 
which he lost his life. 


AFTER Two ESCAPES. 


A particularly sad case is that of Mr. Reginald Percy Waters, of Peckham Rye, 
torpedoed twice before, and fortunztcly being rescued uninjured in each case, who has 
now lost his life in a third disaster. Mr. Waters, who was 18 years of age, was born 
in Kennington, and educated at a privateschool. Before studying wireless telegraphy 
he was employed at a cornbroker’s office, and later with a shipping firm. In March, 
1916, he accepted the Marconi Company’s offer of free training, and by September of 
that year had obtained his certificate, whereupon he was appointed to the s.s. Mongolia. 
Completing one voyage on this ship, he was transferred to the s.s. Kashgar, and later 
to the s.s. Vancouver. The next ship on which he served was torpedoed, but fortu- 
nately Mr. Waters was amongst the rescued. Shortly after this first disaster he 
resumed duty, and was appointed to and made 
several voyages on different vessels without 
incident. In September of last year, however, 
he suffered a second misfortune, the vessel on 
which he was serving being torpedoed. But 
here, again, he was safely rescued. Once more 
he resumed duty, only to meet with this third 
disaster, wherein we learn, with deep regret, he 
laid down his life. 


COMRADES IN HEROISM AND DEATH. 


Mr. Robert McCulloch Paterson, of Glasgow, 
sailed on the same vessel as Mr. Waters in thc 
capacity of assistant telegraphist. Мг. Paterson, 
who was born in the vicinity of Glasgow in 
1898, received his education in that city, and on 
OPERATOR GEORGE MANGAN, leaving school entered the Civil Service. Here 
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OPERATOR К. P. WATERS. 


he remained for two years, and then becoming 
interested in wireless telegraphy, studied the 
subject at the North British Wireless Schools, 
Glasgow. In February, 1917, he entered the 
Marconi Company's London School, where he 
received further training and was appointed to 
his first ship within a few weeks. Оп this vessel 
he made one voyage, after which he was trans- 
ferred to the vessel above referred to. We deeply 
regret to say that he, too, lost his life in the 
disaster. 

We trust 
that it will 
afford | some 
consolation to 
the parents 
and relatives 


of these young mcn who have lost their lives as 
a result of the dastardly work of the German 
submarines to know that they gave their lives 
to their country equally as well as those who 
have been lost on the fields of Flanders, or on 
those other battleficlds where our men are 
fighting so bravely to defeat the Hun. We 
have many times pointed out this fact, but it is 
one of those truisms which cannot be too often 


reiterated. 


OPERATOR HAROLD SUDELL. 


.OPERATOR К. M. PATERSON. 


Our last photograph shows Mr. Harold 
Sudell, who lost his life recently on the tor- 
pedoing of his vessel. Mr. Sudell, whose hoine 
was in Liverpool, was a keen scout before 
joining the Marconi Company and was well 
known in Liverpool as a patrol leader and 
King's Scout. Joining the wireless service in 
March, 1917, he soon went in charge of the 
installation on board ship, but unhappily was 
torpedoed оп his first voyage. From this 
disaster he was rescued, only to lose his life on 
the next vessel to which he was assigned. Deep 
sympathy is felt for his relatives. 
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New Station for Hong Kong 


THE U.S.A. Consul at Hong Kong states that an installation for the radio station 
at the Royal Observatory, Hong Kong, is being constructed. The installation 
consists of a triangular steel lattice mast, 150 feet high. The aerial will spread from 
the mast to six chimney stacks of a terrace of houses 150 yards to the south of the 
mast. The receiving apparatus, of British manufacture, is to be used in conjunction 
with a Brown relay and high resistance telephones. At present the installation is 
only to be used for receiving time signals from Shanghai, Manila and Hanoi, and 
possibly from Tsingtau and one or more Japanese stations by night. After the war, 
it is proposed to instal apparatus for distributing time signals by relay via d’Aguilar 
racio station. The Government hopes that arrangements may then be made for 
receiving, at stated times, meteorological observations from ships. 


The Fatherland of Marconi 


SINCE the appearance of our last issue, whcn we recorded the sympathy which 
all radiotelegraphists felt with our gallant Italian Allies under the strain imposed 
by their recent military disaster, we have witnessed with joy a dramatic recovery. 
Senatore Marconi recently paid a visit to the new fronts, inspecting the wireless 
telegraph stations and interviewing the army commandcrs, and came away with 
high hopes. On parts of the Italian front the wireless is perched in mountain 
cantonments such as those depicted in our illustration below. 


CANTONMENT OF ITALIAN TROOPS. T 


Instructional Article 


NEW SERIES (Мо. 10). 


EDITORIAL NOTE.—In the opening number of the new volume we com- 
тепсей а new series of valuable instructional articles dealing with Alternating 
Current Working. These articles, of which the present ts the tenth, are being 
specially prepared by a wireless expert for wireless students, and will be found to be 
of great value to all who are interested in wireless telegraphy, either from the theoretical 
or practical point of view. They will also show the practical application of the 
insiruélion in mathematics given іп the previous volume. 


ALTERNATING CURRENT GENERATORS. 


53. Production of Alternating Currents.—In Article т, Section І, it was shown 
that if a coil of wire is rotated in a magnetic field an E.M.F. is induced in that 
coil, and that if the coil is rotated with a uniform velocity in a uniform magnetic 
field, the induced E.M.F. varied as the sine of the angle through which the coil 
15 turned. 

Now in order that the current flowing round the coil can be collected and 
made to flow in an outside circuit, insulated bands known as slip rings are fitted 
to the shaft on which the coil is mounted, each end of the coil being electrically 
connected toa slip ring as shown in Fig. 47. 

Since a so-called direct current gene- 
rator actually generates an alternating 2 
current іп the armature coils it will Бе 
seen that there is no fundamental differ- 
ence between a D.C. generator and an 
alternating current generator, the main 
difference being that the direct current . 27 
generator is fitted with a commutator XG 
for mechanically transforming an alter- i$ J 
nating current into a direct current, while „7 
the alternating current generator is fitted FIG. 47. 
with slip rings in place of the commutator. 

In the early form of alternators the field magnets were made of strongly 
magnetised hard steel, thus forming permanent magnets, but these were soon 
superseded by electromagnets. It is obvious therefore that some means must 
be employed to cause a direct current to flow in the field windings. This can be 
accomplished by means of a small direct current generator coupled to the shaft 
of the alternator, and termed an “ exciter.”? Another method is to mount a 
commutator on the armature shaft and a direct current winding on the armature. 
The armature therefore has a direct current and an alternate current winding 
with commutator and slip rings respectively. Such alternators are termed 
“ self-exciting alternators.” 

In large alternate current generators the field and armature windings are in 

E 
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most cases transposed: the armature or rotor being wound with the field windings 
and the stator with the armature windings. ` 

54. Average E.M.F.—If a wire is moved across a magnetic field so that 
10? lines аге cut in 1 sec. an Е.М.Ғ. of 1 volt is induced in the wire. Referring 
to Figs. т, 2, 3 and 4, Article 1, it will be seen that the current in ERN side of 
the coil is assisting the other. 

Let the strength of the magnetic field =N lines, 


and the coil make one revolution in = seconds, 

then one-quarter of a revolution takes T pend 
`. № lines will thread the coil in a seconds, 

and 4N lines will thread the coil in - seconds, 


. The average E.M.F. in onc turn of wire с vole 


If there are L number of coils or loops in series then the average Е.М.Е. = 
volts. | 

The actual Е.М.Г. induced at any instant is proportional to the sine of tlic 
angle through which the coil is turned. Therefore 

| ы” sin Ө Nal 
108 

Where Ө 15 the angle of rotation. 

It will be seen that in order to increase the voltage of a machine it is necessary 
to increase any or all of 
(1) the strength of the 
magnetic field ; (2) number 
of turns; (3) speed of 
rotation. 

55. Armature Winding, 
(a) Ring Winding.—-If a loop 
of wire as shown in Fig. 48 
is rotated in a magnetic 
field an E.M.F. is induced 
in each limb according to 
the direction of the field 
and rotation. Now, since 
both the limbs AB, CD cut 
the lines of force in the same 
direction the current set up 
in each limb will be in the 
same direction, say A to B 


and C to D. The currents will therefore oppose cach other, but the limb AB cuts 
the lines of force at a greater rate than the limb CD. The ЕМЕ. induced in AB 


Motion. 


< 


Direction of 
Field. 


FIG. 48. 


1018) THE WIRELESS WORLD-—Adverttsements 713 


PELMANISM. 


“THE LITTLE GREY BOOKS.” 


O books have achieved greater popularity during the war than “ the little grey 
books," as they are affectionately called. 

Soldiers pore over them in the trenches ; sailors con them in their brief intervals 
of leisure in the Grand Fleet ; business men and women consult them at every possible 
opportunity ; lawyers, doctors, and students find them an ever-ready source of help, 
stimulation, and encouragement. 

In fact, everybody is studying these wonderful “ little grey books " in which the 
principles of Pelmanism are so interestingly explained: “ Pelmanism ’’—that extra- 
ordinary new force in modern life—the “ cardinal factor of success," to quote Truth’s 
telling phrase. 

If you do not know the “ little grey books " you should hasten to make up for lost 
tme. “ Nobody who has not studied these books," says an ardent Pelmanist, “ can 
conceive the immeasurable benefits resulting from them." 

“ А single one of them would be cheap to me at £100," declares a solicitor. “ As 
а direct consequence of Шет I gained а step in promotion," writes a Lieut.-Colonel. 

Many clerks, shop assistants, and salesmen tell how they doubled and trebled 
their incomes as the result of a few wecks’ study of the Pelman Course. Tradesmen 
tell of “ record turnover ” and 100 per cent. and 200 per cent. increase in profits. The 
latest batch of reports from Pelman students show that /ess (han half per cent.—not 
one іп a hundred !—failed to gain substantial advantages from the Pelman Course. 

And all at the price of а half-hour or so a day for a few weeks! И sounds too 
good to be true ; but there are thousands of letters to prove that it is absolutely true. 
There is not a class, not a business or trade or profession in these islands in which 
Pelmanism has not proved itself a wonderful help to success, increasing efficiency and 
developing '' braininess " to such a degree that promotion and a bigger salary follow 
as surely as night follows day. | 

Women are particularly keen on Pelmanism ; it has proved such an enormous 
help to them in “ getting on " in business. Many of them describe it as “ the best 
investment I ever made." | 

Moreover, they find it a truly fascinating study. “I am genuinely sorry the 
course has finished. I have found it so absorbingly interesting as well as profitable,” 
These are the exact words used by students. 

Truth has lately made another report upon the progress of Pelmanism, and con- 
fesses it would be impossible to name a business or vocation in which there were not 
hundreds of Pelman students, 

Army and Navy officers are very “ keen on Pelman " : 41 Generals, 8 Admirals, 
and r0,000 other officers and men are studying it, as well as thousands of rank and 
flle. Alarge number of readers have taken it and have already profited by it in income 
and position. 

Ап opportunity now occurs for those readers who have not yet made the acquain- 
tance of the “ little grey books ” to rectify that omission. 


FREE—WRITE TO-DAY. 


By writing to-day to the Pelman Institute, 145, Wenham House, Bloomsbury 
Street, London, W.C.r, you will receive, gratis and post free, а copy of ‘ Mind and 
Memory," in which the Pelman Course is fully described and explained. Тһе Course 
is taught by post, and can be studied anywhere and at any time—at home, in the office, 
at lunch, in the train. There is nothing “ technical," difficult, or tiresome about it. 
You will find the study a source of real pleasure, as well as of immense and life-long 
benefit. Remember, “ Mind and Memory " will cost you nothing, and with it you will 
receive also a free copy of Zvuth’s famous Report, which has been described as “ап 
amazing document," full of the most absorbingly interesting facts about Pelmanism, 
and containing many letters from people who have benefited by it. 
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wil therefore be . 
greater than that 
induced in CD, and 
the current flowing 
round the coil would 
be that due to the 
E.M.F. induced in 
AB over that in CD. 

Now if the loop 
is wound round an 
iron core ring prac- 
| tically no lines of 
force would cut the limb CD since the lines of force would be confined to the 
ring as shown in Fig. 49. The E.M.F. induced would now be due to AB cutting 
the lines of force, since no E.M.F. is induced in CD. The wire AB is termed 
the active conductor, while C D is simply a connecting wire. 

When an armature is wound in this manner it is said to be а ring-wound 
armature. 

If, now, the ring is wound with more than one turn of wire, the E.M.F. 
produced will be proportional to the number of active conductors, since the 
E.M.F. induced in each conductor will be added together. | 

Тһе induced E.M.F. can therefore be increased by increasing the number of 
active conductors. 

In order to obtain a greater E.M.F. than would be obtained by winding a few 
turns round the ring there is no reason why the turns cannot be wound all round 
the: ring. If, however, more than half the ring is wound with wire іп one con- 
tinuous coil it would be found that the induced E.M.F. would be gradually 
decreased until the coil is wound all round the ring, when the induced voltage 
would be zero. This is because the magnetic field will induce an E.M.F. in one 
direction in one-half of the coil, and in the opposite direction in the other half of 
the coil, the E.M.F. of one half of the ring being 180° out of phase with that of the 
other half of the ring. 

In order to obtain, therefore, a maximum E.M.F. the coil must be discon- 
nected at its centre 
point, and the positive 
end of one coi! con- 
nected to thc negative 
end of the second coil, 
the two Нее ends 
being connected to the 
slip rings. Тһе con- 
nections of two such 
coils are shown in 
Fig. 50. 

The total E.M.F. 
now developed is that 
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due to the sum of the 
E.M.F of each coil, 
since they are т series. 

Another method 
of connecting these 
two coils is by put- 
ting them in parallel. 
The positive end of 
one coil is connected 
to a slip ring, while 
the positive end of the 
second coil is con- 
nected to the same slip 
rng. Тһе two negative ends of the two coils are connected to the other slip ring 
as shown in Fig. 5r. 

In this case the total E.M.F. produced is only equal to the E.M.F. of one 
coil, that is, half that of the previous method of connecting. Since the two coils 
are connected in parallel, however, the resistance is one quarter that of the two 
coils in series. The current is therefore double that obtainable when the two 
coils are in series, 

In each of these cases one alternation or complete sine wave is produced by 
one revolution of the armature. It therefore follows that, since one alternation 
of E.M.F. is produced in one revolution of the armature between one pair of 
magnet poles, two complete alternations will be produced if another pair of poles 
is added round the armature, and that for every pair of poles added one alternation 
is produced by one revolution. Тһе frequency of any alternator can therefore 
be obtained from the formula : 


Frequency — No. of revolutions per sec. y DS m 
R.P.M. 4 No. of poles 
60 5,52 

(b) Drum Winding. —When a coil of wire is wound in the form of а rectangle 
and rotated about its axis in a magnetic field, it has been shown that the direction 
of the current in one 
limb of the coil is in 
the opposite direction 
to the current in the 
other limb. The wires 
to connect the active 
conductors must 
therefore be brought 
across the end of the 
armature. An arma- 
ture wound $0 that 
the connecting wires 
are brought across the 


ог Frequency = 
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end of the armature, and are 
not threaded through the 
armature as in the case of the 
ring winding, is termed a 
drum-wound armature. 

If a ring and drum arma- 
ture are wound with the same 
number of active conductors, 
and the coils connected in the 
same way, that is, in series or 
parallel, the E.M.F. induced 
in each is the same when they 
are rotated at the same speed 
in the same strength mag- 
netic field. | 

Іп Fig. 52 is shown а drum-wound armature with four coils, that is, eight 
active conductors. In the diagram currents which go down are shown by the 


tail of an arrow, as (у), while currents which come up are shown Бу ап arrow point, 
as ©. 

Since it is difficult to show clearly the connections of the conductors at the 
front and back end of the armature at the same time, consider the armature 
conductors to be divided in half and laid out straight. The connections of the 
conductors can then easily be followed from Fig. 53, and it will be seen that all 
the conductors have been connected in series. 

It is only a very few machines that now have ring-wound armatures, as it is 
much cheaper and quicker to wind a drum armature, the conductors usually 
being wound on what is termed a “ former ” and then placed in position round the 


armature. 
(To be continued.) 


New Wireless Stations for Sweden 


ACCORDING to Lloyd’s List and Shipping Gazette, a large radiotelegraph station 
has recently been erected at Karlsborg, in Sweden. 

The station has a radius of 5,000 kilometres (about 3,100 milcs), and will thus be 
able to communicate directly with America. 

In addition to the Gothenburg and Carlscrona stations, three others are being 
built in Sweden—at Boden, Hernosand, and Vaxholm near Stockholm. The station 
at Karlsborg has two masts, each 210 metres high. The aerials between the masts 
consist of six wires 450 metres long. The electric current is supplied from the 
Trollhattan hydro-electric power station, and is converted at the station to a 
periodicity of 15,000. 

Rundemand station, neer Bergen, with а radius of 800 to І,І00 kilometres, has 
been in use some time, and Trvvand station, near Christiania, will be ready in the 
near future. 
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THE SUBJECT-INDEX TO PERIODICALS, 1916, published by the Atheneum at 
the request of the Council of the Library Association, has just come into our hands. 
Readers interested in wireless matters will find their own subject adequately treated 
therein, and no serious student of any branch of knowledge can afford to do without 
this valuable publication. The indebtedness of the whole reading public to the 
work of the Atheneum, both past and present, is too frequently overlooked or 
ignored. The number of publications dealing with every subject, both of general 
and special interest, is so vast that no man is able, without such aids as are afforded 
him by the Atheneum Press, to keep abreast of what others are doing or endeavouring 
to do. From a commercial standpoint, such work is hardly what our American 
cousins would call “а paying proposition,” and our distinguished contemporary 
richly deserves every assistance that can be afforded in this direction. 


ADVANCED TEXT BOOK OF MAGNETISM AND ELECTRICITY. By 
Robert W. Hutchinson, M.Sc., А.М.Т.Е.Е. London: The University Tutorial 
Press, Lid. 8s. 64. net. 


This book, which extends over two volumes, the first containing some 470 
pages and the second about roo pages less, is designed “ to give a clear and com- 
“© prehensive account of the main principles of the subject based on accurate scientific 
" definitions embodying the distinctive results of modern research." Both the 
experimental and theoretical sides of the work have been dealt with, and the author 
has endeavoured to cover the ground of the final Degree Examination of the 
Universities. 

On first opening the book it would not appear that the author has taken an 
advanced standpoint, for the first twenty or thirty pages treat of magnetism in a 
very elementary stage, informing the readers of the origin of the word ‘ magnet ” 
and showing the conventional lodestone with its bushy collection of filings. How- 
ever, the author stated in his preface that the elementary matter has been included 
50 as to give the student a chance of revising his knowledge on scientific lines. Other 
portions of the subject are dealt within a similar manner, and secing the wide scope 
of the book, and that it claims to be an advanced text book, we think much of this 
elementary matter might have been omitted with advantage. 

In the mathematical explanations, use is made of the notations and first 
principles of the Calculus, 
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The book seems to suffer by endeavouring to cover too much ground. Thus 
for an advanced text book the section devoted to electrical oscillations and wireless 
telegraphy is rather too brief and elementary. In all, however, the book should 
be found helpful, and command a ready sale. 


HOW TO MAKE HIGH-PRESSURE TRANSFORMERS. By Professor F. E. 
Austin. Second edition published by the author at Hanover, N.H. London: 
Е. $ Е. М. Spon, Lid. 35. 94. net. 


The first edition of this excellent little book has already been reviewed in THE 
WIRELESS WORLD, and we do not doubt that it will run into several further editions. 
The directions given for the designing, making, and operation of high-pressure trans- 
formers are thoroughly sound and practical, and the book has the great virtve of 
being free from unnecessary matter. To all amateurs and experimenters who wish 
to understand the design of such instruments we can strongly recommend this book. 


EXAMPLES IN BATTERY ENGINEERING. By Professor Е. Е. Austin. Pub- 
lished by the author at Hanover, N.H. London: Е. & Е. М. Spon, Lid. 5s. net. 


This volume, also from the pen of Professor Austin, gives, as its title indicates, 
a number of examples and problems connected with primary and secondary batteries. 
An interesting preface draws attention to the increasing use of primary and storage 
cells at the present time, and the greatly extended applications possible in the 
future. Unlike many books on the subject, this volume gives a small place to the 
chemical side of the question; as the author states, it being deemed expedient 
to devote the discussion to those features that are of importance in the efficient 
industrial operation of any and all types or kinds of cells and batteries. 

In Lesson I. we find a review of important considerations, such as the mechanical 
and electrical equivalents of heat and heat resulting from chemical change. In 
Lesson II. we find a brief consideration of the electrical principles of primary cells 
and batteries, and in Lesson ПІ. electromotive force and a cell and battery resis- 
tance are dealt with. Subsequent lessons carry the student in саѕу stages through 
the questions of series and parallel connection and various arrangements for group- 
ings of cells, and consideration is given as to how to obtain the maximum current 
from the battery. Lesson X. should be found very useful, dealing as it does with 
the power efficiency of a cell or battery, and in Lesson XIV. the student comes to а 
consideration of storage batteries, including a good illustrated description of the 
Edison storage cell. This chapter deals with the charging of batteries, inclucing 
a consideration of how to charge batteries from an alternating current main. The 
volume is plentifully sprinkled with worked-out examples and problems—a feature 
for which Professor Austin’s books are particularly noteworthy. This is a very 
useful book for a student of electricity. 


THE DUPE. By Charlotte Mansfield. London: Simpkin, Marshall, Hamilton, 
Kent & Co., Ltd: 65. 
Novels dealing with spies and spying have always proved popular with the 
British public. Probably the demand for such literature prompted Madame 
Raffalovich—better known to the reading public as Charlotte Mansfield—to write 
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this book. From cover to cover the book abounds with spics and intrigue, and there 
is no lack of exciting incident. 

The scenes in the opening portion of the book are laid in London, the time 
being some months prior to the outbreak of the war. The central character of the | 
book, who rejoices in the inspiring name of Gladys Potts, is the widow of an 
American, who had squandered his fortune in experiments, in the course of which 
he had invented a wonderful flying torpedo-gun. On more than one occasion 
German spies had attempted to steal these plans, and now that Mrs. Potts had 
settled in England, German agents were still endeavouring to obtain them. Тһе 
German authorities, with their usual insight into human nature, had decided that 
the only way to obtain these plans was for a German official to marry the widow, 
and one Otto Kuntzhein had been detailed for this duty. Otto is provided with 
ample funds, which he spends lavishly on entertaining. А young girl named Dawn 
Mather, a close companion of Mrs. Potts, takes an instinctive dislike to the German 
suitor and later on, as the reader will find, takes an active part in upsetting his evil 
plans. How the plans were not forthcoming after the marriage and how the new 
Mrs. Kuntzhein becomes the dupe of the Germans and an unwitting aid in their 
nefarious tasks, we will leave the reader to discover for himself 

Wireless men will be particularly interested in those sections of the book which 
deal with a secret wireless installatien erected in Durban by spies and used for tlic 
purpose of communicating with the raider Königsberg. The apparatus is carefully 
described, as will be seen from the following extracts: “ On the inside of the lid 
“was shown a wiring diagram and full instructions were printed in German for 
" working the apparatus. There was one conspicuous little switch handle painted 
“ a bright red, making contact toeitheran' A’ or‘ B ' terminal. The instructions were 
“very emphatic about this switch. Should any message have to be sent to а 
“ German ship or a German wireless station the switch was to be put on ‘ A,’ whereby 
‘the British stations would not discover that an hostile station was in their midst 
"sending and receiving messages and tapping their communications, as the waves 
“used on “А” were of such a nature as not to be caught by the antenne of the 
‘ British systems, whereas the British messages could be intercepted by the German 
"apparatus. . . . The power for driving the small kigh currency* motor to work 
“ the wireless was taken by a twin flexible wire from an electric lamp hanging in the 
"store, and the ends of the cable coming up out of the tunnel were fastened to a 
“ terminal inside the case, where there was a Morse key, three telephone receivers, 
“coils, condensers, resistances, and many other contrivances.” 

And now note the German thoroughness :—''On the lid of the case were 
“ fastened three slates with slate pencils attached. The whole thing was a truly 
“ wonderful apparatus... ." We quite agree. 

At the critical moment the villain of the piece is electrocuted by falling across 
this wonderful apparatus, the aerial for which is formed by the tram rails outside. 
Whether the fatal shock was caused by the tram rail or the electric current from the 
lamp bulb we are unable to state. 

Although it is impossible for a technical man to take this book seriously, it is 
nevertheless very exciting reading, and will doubtless have a large sale amongst those 
who are fond of spy literature. 


OUR hearty felicitations to Chief Petty Officer Fred Nicholls, R.N.R., on bis 
. recent receipt of the D.S.M. for repairing wireless gear under fire. 


A NoBLE RECORD. 


'We learn from the Court Journal that Wireless Telegraph Operator Malcolm J. 
Macdonald was killed on September 12th by the explosion of a mine on board ship. 
He was the third son of George and Elizabeth Macdonald, Shin House, Lairg, 
Sutherlandshire, Scotland. A dutiful and affectionate son, Mr. Macdonald had 
remained unmarried, so that his loss falls with double severity on his sorrowing 
parents. Born on the 18th May, 1894, and educated at the Higher Grade Public 
School, Lairg, һе had just passed his twenty-third year. Іп June 1010 he went 
to Glasgow to learn engineering in the workshops of the Caledonian Railway Company, 
where he continued until the outbreak of 
war, in August 1914. All through the 
period of his training in Glasgow, [he 
had, after his ordinary day's work was 
over, devoted many hours of study to 
wireless telegraphy at the North British 
Wireless Schools in Bath Street. Soon 
after the outbreak of war, he applied for 
a situation in the wireless department of 
the Navy, and was directed to proceed to 
Portsmouth for examination. He passed 
successfully and received his first appoint- 
ment to the battleship Agamemnon. А 
few weeks later he was transferred to a 
patrol vessel of the Royal Naval Reserve. 
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А Boom IN AIRMEN. 


_ The realisation that this war. must Бе 
decided in the air, because there appears 
no possibility on earth for a decision in 
other quarters, seems to have sent up 
the aeronautic stock in the matrimonial 
market! At any rate, we notice that 
there is a heavy crop of airmen’s weddings MR. DONALD GORDON AND HIS BRIDE. 
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just now. One of the latest is that 
of Wireless Operator Donald Gordon, 
R.F.C., and Miss Marion Reynolds. 
We are fortunately able, through the 
courtesy of the Daily Graphic, to 
secure a photograph of the happy pair 
as they were leaving the church on 
October roth. Best luck to them, and 
may “their shadows never grow less ”— 
as the poet hath it ! 


IN MEMORIAM. 

The accompanying photograph 
shows the late Mr. F. R. Watson, who 
lost his life at the front recently. Іп 
civilian life Mr. Watson was a meniber 
of the Marconi Company's clerical staff, 
and his loss is deeply deplored by his 
comrades. 


REPORTED Losr. 


We much regret to announce that 
Warrant Officer Frank Cook, R.N.R., youngest son of the late Mr. and Mrs. 
Joseph Cook, of Boston, Lincolnshire, is reported “ lost.” 

The late officer was at one time engaged on the staff of the Boston Guardian 
and was for several years in the service of the Marconi Company, being transferred 
to the Admiralty on the outbreak of war. 


A DOUBLE DISTINCTION. 


From the Ashton-under-Lyne Reporter we learn that а second honour has been 
bestowed on Lieutenant J. H. A. Wood, R.N.V.R., son of Colonel John Wood, M.P. 
for Stalybridge and Dukinfield. He has been decorated with the Distinguished 
Service Cross for gallantry while serving in the Moth in the operations on the Tigris 
at the re-taking of Kut in the early part of this year. He had already won the 
distinction of the Military Cross, while serving with the East Surrey Regiment in 
France in February, 1916. It is probably unique for an officer to have gained these 
two decorations—M.C., D.S.C.—one in the Land and one in the Sea Service. 

Lieutenant Wood joined the East Surrey Regiment as Second Lieutenant on 
August roth, 1914, and remained with his battalion until after Christmas, exc»pt 
for a short period when he was in command of a detachment guarding a Marconi 
station in Cornwall, and during another interval when he commanded a detachment 
of picked men engaged in searching some islands where it was thought that signalling 
to the enemy might be taking place. 


MOURNED BY AIL. 


Some further details as to the circumstances under which their gallant son, 
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Gunner L. H. Rooke, R.G.A., wireless operator with the British Forces in France, 
met his death have recently been received by the young man’s parents in Batley. 
They аге of such a character as are calculated to temper their sorrow for his loss with 
parental pride in the qualities he displayed. 


Second-Lieutenant R. Read, an officer in the deceased's battery, writes :— 
'" I grieve with you over the death of your dear son. Your loss was ours in the 
passing of such a gallant British soldier. He was with me on the afternoon of July 
31st on a special task, and appeared in the best of spirits. The job was a dangerous 
one, and we all knew that at any moment опе of us or all of us might be called to 
a better and more peaceful world. I left your son with three others under cover 
of an old trench, whilst I went forward to another position. During my absence a 
stray shell dropped in their midst and your son was killed instantly.” 


AN INDOMITABLE BELGIAN. 


Few things stir the emotions more deeply than a display of “real grit." А 
most encouraging feature in the present war, from the point of view of lovers of 
humanity, lies in the manifold exemplifications 
thereof, which are constantly turning up. The 
following is a case in point. 

Mr. Armand Sauvage, born at Verviers (near 
Liege), оп May roth, 1888, was 26 years of age 
when the war broke out. He was employed at the 
Head Office of the Belgian Marconi Company, and 
immediately volunteered for the Service, being en- 
rolled in the Eleventh Regiment of the Line. He 
passed through the defence of Liege, and the first 
campaign in Flanders, being wounded in the abdomen 
by shrapnel at Dixmude in November, 1014. The 
following month he was discharged from the army 
unfitted by his wounds for further service. He 
immediately reported at London for duty, and 
| obtained leave, in order to undertake the risky 

MR. ARMAND SAUVAGE. .. task of deporting his wife from a quarter of 
Belgium occupied by the Germans. He succeeded 
in his task; but was himself trapped before he could leave the country, and 
incarcerated at Münster. After a brief period of imprisonment he escaped ; 
and, after a fortnight's tramp, reached Holland, whence once more he turned up in 
London in March, 1915. Не trained as a wireless operator and qualified in October, 
1916. Since then, he has made four vovages to the Congo ; served for a time on a 
Russian ice-breaker ; and was acting as wireless telegraphist on the Portuguese 
steamer Lagos when she was wrecked on October 7th last. Thanks to the ability 
with which he handled the wireless apparatus on the occasion of the disaster, 
assistance quickly arrived, with the result that the vessel and al! her crew were saved. 
Mr, Sauvage is still “ carrying on," and we have much pleasure in reproducing his 
photograph here. 
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To MAKE SURE. 

A message from the Daily Mail correspondent in Paris says that the heroic 
conduct of Vignola, the wireless operator in the Messageries liner Natal, recently 
sunk in the Mediterranean, has been brought to light by survivors. When the 
collision occurred, Vignola, who had been temporarily relieved by a petty officer, 
rushed to his post and, telling his substitute to save himself, sent out a signal of 
distress. Then he reported to the captain, who replied, ' All right, now save yourself." 

Instead of doing so, the operator returned to his telegraph cabin, and with 
absolute imperturbability sent out fresh signals, which were picked up by the 
Marseilles station. When the ship sank, a quarter of an hour later, Vignola went 
down with it. 

GASSED. 

We are sorry to learn that Sapper Stanley J. Smith, wireless operator, R.E., is 
suffering from gas poisoning. He went out to France early in May and this is his 
first misadventure. For six days the effect cf the gas rendered him quite blind. 
After a short treatment in France he was sent to hospital in this country, where he 
is now making good progress. 


LADY OPERATORS FOR THE MILITARY FORCES. 


We have the pleasure of herewith presenting to our readers the photograph 


of Miss Mary E. Creswell, one of the Marconi 
Company's City Office operators, who joined 
His Majesty's Forces on October 29th last 
at Hastings as a member of the W.A.A.C. 
Miss Creswell, together with Miss Marguerite 
P. Carter, volunteered and was accepted for 
service with the Military Forces abroad. 
Both ladies left for France in the course of 
November. We hope that the experiment 
of using women with the Forces in the fields 
will prove successful. Anyhow, no one can 
refuse a tribute of praise to the pioneers of 
this work. 


A TESTIMONIAL OF POPULARITY. 


During the early part of last month а 
very pleasing incident took place at the 
Admiralty Wireless Station of (some- 
where in Scotland) when Sub-Lieutenant 
Hall, R.N.V.R., the officer in charge, presented Р.О. Maltby, R.N.V.R., with 
a handsome canteen of cutlery in token of the good wishes of his fellow operators 
on the occasion of his wedding to Miss E. Copland. 

Р.О. Maltby is one of the most popular operators on the station, and—previous 
to his joining the R.N.V.R.—was employed in a similar capecity by the Marconi 
International Marine Communication Company. Не joined the company in т9то. 
since which date he has had the usual varied experiences of a wireless operator. 


MISS MARY E. CRESWEIL. 
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MARCONI WEDDINGS. 


The marriage of Miss Frances Gibbs, until recently telegraphist at the Fenchurch 
Street office of Marconi’s Wireless Telegraph Co., Ltd., and Mr. John Smith, super- 
visor at the same office, took place on Saturday, December Ist, at the Church of 
the Convent of Jesus, Crown Hill Road, Willesden. The wedding breakfast, at the 
home of the bride’s parents, at Willesden, was a very enjoyable affair, and amongst 
those present were Mr. John Smith, Sen. (father of the bridegroom), Miss Christian, 
Miss Dawson, Mrs. Frampton and Mr. G. E. Clarke, City Superintendent, who con- 
-veyed the hearty good wishes of the Traffic Manager to the happy pair. 


* Ж ® * * ж 


The marriage of Mr. Alfred Eddington, son of the late Mr. Sylvanus Eddington, 
of Chelmsford, and Mrs. Eddington, now of Whitby, and Miss Gertrude Willats Smith, 
daughter of Mr. and Mrs. J. A. Smith, of Great Baddow, and granddaughter of Mr. 
W. К. Smith, J.P., of King's Lynn, took place at Sandon Church on December rst. 
Mr. Kenneth Walker, cousin of the bride, was best man. The honeymoon is being 
spent at Bournemouth. The presents, which were very numerous, included a silver 
tea and coffee service with trays from the staff of the Marconi works at Chelmsford and 
at the London office of the Company. Mr. Eddington is Assistant Works Manager 
at the Marconi works at Chelmsford and has been in the service of the Company for 
a number of years. 


New Zealand Postmaster-General's Report 


IN the Report of the New Zealand Post and Telegraph Department for the 
year ending March 3rst last, the Postmaster-General gives some interesting in- 
formation regarding wireless telegraphy in the dominion of New Zealand. Іп 
referring to a fault which developed in a telephone cable between Centre Island 
and Colac Bay, the statement is made that the repairs were not effected as it was 
considered that it would be more economical to substitute a wireless telephone 
system to operate between Centre Island and Awanui. The report states that the 
working of the wireless stations continues to be satisfactory. Improved methods 
of detecting signals by means of the three-electrode valve were introduced at Awanui, 
Wellington, and Auckland a few months ago, and apparatus for the other stations 
has been prepared and will shortly be brought into use. Тһе results obtained at 
Awanui, where the apparatus has been extensively experimented with, have been 
particularly gratifying. Signals of stations using damp and undamped waves 
invariably come іп of readable strength from American, Asiatic, and European 
stations. The use of this detecting apparatus with a particular combination of 
the receiving circuits has demonstrated that daylight signals from stations using 
the ordinary wave-lengths can be rendered plainly audible, which by the ordinary 
methods and the use of the crystal detector could not be heard. Time signals have 
been transmitted from the Observatory clock, Wellington, to Tahiti, the distance 
covered being 2,245 nautical miles. 
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Мотв.-ТЙі5 section of the magazine is placed 
al the disposal of all readers who wish to receive 
advice and information on matters pertaining 
to both the technical and non-technical sides of 
wireless telegraphy. There ave no coupons to 
ВИ in and no fees of any hind. At the same 
time readers would greatly facilitate the worn of 
our experts if they would comply with the 
following rules: (1) Questions should be num- 
bered and written on one side of the paper only, 
and should not exceed four im number. (2) 
Replies should mot be expected in the issue 
immediately following the receipt of queries, as 
іп the present times of difficulty magazines have 
to go to press much earlier than formerly. (3) 
Queries should be as clear and concise as 
possible. (4) Before sending іп their questions 
readers are advised to search recent numbers to 
see whether the same queries have not been dealt 
with before. This will save us needless dupli- 
cation of answers. (5) The Editor cannot 
undertake to reply to queries by post, even when 
these ave accompanied by а stamped addressed 
envelope. 


A. H. P. (Rhostyllen) does not comply with 
our rules by sending his full name. His queries 
are therefore held over until we receive a 
further communication from him. 


'" WonRY'' (Walworth) asks if a student 
gains a first-class P.M.G. Certificate, and fails 
to pass the medical examination of the Mar- 
coni Company's doctor, of what use would his 
certificate be ? 

Answer.—The medical examination set by 
the Marconi Company's doctor is designed 
purely to test a man's suitability for sea life. 
It is just possible that such a man as our 
correspondent mentions may obtain employ- 
ment in some wireless capacity where the 
requirements are not so strict, but in our 
opinion it is improbable that he would receive 
any sea appointment. 


S. J. V. (Terschelling).—We have caretully 
examined the excellent sketch attached to 
vour letter, and we are sorry to say that we 
cannot give you any idea whatever of the use 
of the instrument which it depicts. It is 
unknown to us. 


PicKLes (Monifieth).—A certain number of 
lady operators were engaged for the land 
station service of the Marconi Company some 
while ago, but no more are being accepted at 
present. There was no definite age limit, all 
of the ladies in question being accepted, among 
other reasons, for their telegraphic skill. They 
do not wear а unitorm. Хо ladv operators 
are employed by the Marconi Company on 
board ship, nor is there anv likelihood of their 
being so emploved in future. 


“ TEMP" (Barry).— You apparently do not 
understand the meaning of ‘‘root mean 
square." If you will study The Handbook 
of Technical Instruction for Wireless Tele- 
graphists, Бу J. C. Hawkhead and H. M. 
Dowsett, the meaning will be clear to you, as 
aso will be the reason for the formula given 
in your letter. 


"L'iNsriTUTRICE" (Shawforth) asks what 
steps а boy of 17 should take if he wishes to 
be trained in wireless telegraphy on being 
called up. If our correspondent means when 
he is called up for military or naval service, 
the question of his training will rest with the 
authorities. If he joins the wireless section 
of the Агтуог Navy then he will be given the 
training necessary for his work after he joins 
up. If, however, the boy has in mind enter- 
ing the wireless service of the mercantile 
marine before he becomes eligible for military 
service, then he should apply to the Marconi 
Company, who, provided he is found suitable, 
wil give him the necessary training free. 
Application should be sent to the Traffic 
Manager, The Marconi International Marine 
Communication Company, Limited, Marconi 
House, Strand, W.C.2, when all particulars 
will be forwarded by return of post. 


A. L. (Gateshead).—For the answer to 
your first question, we would refer you to the 
excellent article entitled “Тһе Operator at 
Sea," which appears under the heading of 
“ Operators’ Notes” in this number. (2) А 
young man with no knowledge of wireless 
telegraphy who accepts the Marconi Com- 
pany's offer of free training receives, of course, 
no salary. We do not know whether our 
correspondent is aware that a number of free 
scholarships are being offered by the Ruther- 
ford College School of Wireless Telegraphy, 
Newcastle-on-Tvne. Particulars may be ob- 
tained on application to the School Керге- 
sentative, The Marconi International Marine 
Communication Company, Limited, Milburn 
House, Newcastle-on-Tyne. (3) Applicants for 
free scholarships at Newcastle сап be medically 
examined in Newcastle itself. 


А. W. (Faversham) is anxious to become a 
wireless operator in May next and meanwhile 
wants to use his spare time to the best advan- 
tage. He savs he has already a knowledge 
of French and mathematics. Не asks (т) 
whether he should study electricity ; (2) if we 
could tell him a good book on the subject ; 
and (3) could he obtain a kevboard and learn 
the Morse code and so teach himself to use 
the same. 

Answer. — (т) Our correspondent should 
certainly study electricity as well as the 
theory of wireless. To do this he should 
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obtain The Elementary Principles of Wireless 
Telegraphy, by R. D. Bangay, Parts I. and IT. 
bound together, price 4s., post free 4s. 5d.; 
and when he has studied this, The Handbook 
of Technical Instruction for Wireless Tele- 
graphists, by J. C. Hawkhead and H. M. 
Dowsett, price 4s., post free 4s. 5d. This 
contains a good deal of instruction in elemen- 
tary electricity and magnetism. To study 
the Morse Code at home, our correspondent 
should first obtain Morse Made Easy, price 
3d., post free 4d. A key and buzzer can be 
obtained from one of the advertisers in THE 
WIRELESS WORLD, and excellent receiving 
practice can be gained from the Marconi 
Official Gramophone Records, which he can 
obtain from his local dealer in gramophones. 
These records are graduated in speed and have 
been specially designed for home instruction. 
Particulars regarding them will be found in 
the latest catalogue of ‘‘ His Master's Voice " 
records. If our correspondent is over 16 
we would strongly recommend him to apply 
to the Marconi Company for the particulars 
of the free training scheme now in force. The 
offer of free training is not being made for 
an indefinite period, and those who wish to 
ауа! themselves of it should do so without 


delay. No one can fully qualify for the 
Postmaster-General’s Certificate at home, 


although a great deal of the preliminary work 
can be done in that fashion. 


H. S. (Co. Durham) asks (1) How is it 
possible to test the sensitiveness of a crystal 
and (2) Is it advisable to break a small piece 
off, if one is unable to obtain a good contact 
otherwise ? (3) How is one to identify in- 
coming signals which are leaking to earth ? 

Answer.—(1) It is usual to test the sen- 
sitiveness of a crvstal detector used on a wire- 
less receiver by means of artificial signals 
created by a buzzer. The buzzer, which is 
usually controlled by a push button or small 
key, generates very feeble electric waves 
which fall upon the wire connected to the 
receiver. By listening in the telephones and 
altering the position of the contact between 
the crystal and the point or plate, the most 
sensitive position can be found. If, on test, 
no sensitive place can be found on the surface 
of the crvstal, a small portion may be broken 
off, and the surface again searched. The break- 
ing off needs to be done very carefully, other- 
wise the whole crystal will be fractured and 
rendered useless. The third question is not 
exactly clear. Signals which are leaking to 
earth will obviously not be passing through 
the receiver and therefore will remain un- 
detected. If the operator has good reason 
to believe that signals are coming through, 
and he cannot hear them, he should systemati- 
callv examine all connections of his receiving 
apparatus, with a view to finding the fault. 
The method of tracing faults in receivers 1s 
fully dealt with in The Maintenance of Wireless 
Telegraph Apparatus, by P. W. Harris, price 
25. 6d., post free 2s. tod., from our publishers. 
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S. А. L. (H.M.S. ) states that оп а 
certain crystal receiver used by him good 
signals (strength four) were received from a 
station two miles distant with the crystal 
disconnected, and signals (strength one) with 
the battery and crystal disconnected. He 
asks for an explanation of this. 

Answer.—The signals received by our 
correspondent would be due to the very strong 
current generated by the first wave received 
from the transmitting station. This initial 
rush of current down the aerial would create 
in the receiving instruments a similar rush, 
quite sufficient to affect the telephcne receivers 
without any rectification by a crystal cr other 
detector. It should be remembered that the 
telephone receivers are very sensitive to small 
currents, and the object of the crystal or other 
rectifier is not to increase the current, but to 
convert the high frequency current into uni- 
directional impulse. In the case our ссме- 
spondent mentions the first impulse of current 
is sufficient to actuate the telephone receiver, 
and there is no need for resonance or a build- 
ing up of unidirectional impulses. 
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Reminiscences of an Operator 
By W. D. OWEN 
Kutchinutsu—in Sunny Japan 


Ir you look on the map for Kutchinutsu the chances are you won't find it, 
unless yours happens to be an unusual map: for Kutchinutsu is an unusual place. 
It lies well to the south near Nagasaki, and its redeeming feature is its coal. 

When a ship is coaling everybody who can get away leaves the ship, for coaling 
is a messy business, however done. But when coal is handled as it is in Kutchinutsu, 
one leaves the ship as quickly and completely as possible, for coal drizzles down 
upon everything and everybody for hours on end. Just imagine hundreds of tons 
of coal being handed over the ship's side in little baskets by boys and girls, and 
dumped into the bunkers a few pounds at a time! Now in Birkenhead the coal- 
barge, with its automatic feeder, fairly squirted coal at us, and it was all over before 
we landlubbers had recovered from our surprise. Besides, one doesn’t wear white 
suits in Birkenhead. 

Is it any wonder, then, that we succumbed to the wiles of the persistent guide 
whose one anxiety in life seemed to be to take somebody to the Sacred Caves ? 
Well, the day was warm and the road to the caves long and dusty, so nobody felt 
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COALING SHIP. COOLIES PASSING BASKETS OF COAL FROM HAND TO HAND. 


like walking. The guide then managed to conjure up a few rickshaws that had 
seen better days, and headed the procession. 

The ride was full of interest, as it took us into the heart of rural Japan. No 
Satsuma specialist held us up, nor did we have to defend our purse from the ravages 
of the Damascene expert ; tourists are far too few to support such luxury trades in 
Kutchinutsu. In place of the polished silk-merchant with his wondrous designs 
we see native women at their primitive looms weaving the true “ homespun " for 
their own use. Instead of the silver-tongued vendor and his attractive bazaars, 
we see only the worker on the land and the homely domicile of the fisherman adorned 
with the nets and paraphemalia of his calling. 

Our passage through the streets seemed to provide at least as much interest 
for the natives as we ourselves found in them. They left their work to regard us, 
but fled from the camera pell-mell. 

After a while we came to a shady spot, where we made a brief halt for the benefit 
of the rickshaw coolies, who were in danger of drowning in their own perspiration, 
and here the inevitable camera-fiend got to work. The picture is of interest because 
it shows the “terrace " or “step” system of rice cultivation in the background. 
The object apparently is to make the most of the scanty water supply by letting it 
drip from step to step. n 

Another long pull brought us to the foot of the hill wherein the caves lay hidden. 
About two hundred wide stone steps led up to a Buddhist temple, and from here 
ran a rocky path to our goal. 

I must say we hadn't bargained for such a stiff climb, and one philosopher 
dropped out of the procession with the quaint remark, “ Gee ! ain't that some slope ? 
Guess I'll wait here till you perpetual-motion guys get back. Life's too short for 
me to start making work of my pleasures," with which he propped himself up against 
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а convenient boulder and commenced to fill his pipe from a little linen sack of Bull 
Durham, and refused to budge an inch. To be honest, I must admit that by this 
time I didn’t care whether I saw the Sacred Caves or not, but I meekly followed our 
energetic guide. In places the climb was so stiff that a wire rope had been laid 
across the face of the cliff to hold on by; but at last we got there, and once again 
the camera-fiend got busy. 

As for the caves themselves, they were much about the same as any other caves, 
except that a number of stone idols chose to reside therein. One of these idols 
held a lot of rice-paper shreds that had to be manipulated by the worshippers according 
to the rites of their religion, 

The return climb was as bad as the upward journey, but in due course we joined 
our less energetic friend below. The journey home was much easier for the coolies, 
as it was largely downhill, and the only incident of interest was the snapping of a 
lonely peasant carrying the fruits of his day’s toil in the characteristic manner of 
the Orient. 

It is said that “ Nature abhors a vacuum,” and we were reminded of this fact 
by the time we got back. I would cheerfully have paid a sovereign for a railway 
sandwich and thirty shillings for a ginger ale, but these are not forsale in Kutchinutsu ; 
50 our guide was instructed to find us some food. Не ultimately led us to a fair- 
sized shanty that seemed to be the local hotel, and in accordance with the national 
custom we removed our boots before entering. The building was mainly of wood, 
with a number of light panelled sliding screens instead of walls. These were covered 
with paper, and could easily be punctured with the little finger, thus affording a 
spyhole into the next room. 

We were ushered into one such room, the floor of which was covered with 
finely woven straw mats, and a little round cushion was provided for each person. 
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KUTCHINUTSU STREET SCENE, 
METHOD OF CARRYING GARDEN PRODUCE. 
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Thus we all 
squatted on the 
floor in a circle, 
and two Jap 
girls brought in 
a set of lacquer- 
work dishes for 
each person, 
some half- 
cooked fish, 
vegetables, 
rice, and eggs ; 
also some 
shredded ginger 
as a condiment. 
Each person 
was given two 
new 'chop- 
sticks," and we 
set to work. We 


were hungry, I can assure you, so we didn't let those chop-sticks worry us a little 
bit, but I must admit that for the manipulation of soft-boiled eggs they are not ideal. 

Picture to yourself a party of sober tourists, with boots removed, squatting in 
various attitudes according to the individual idea of comfort, with a couple of chop- 
sticks each, eating rice and fish out of a collection of lacquer-work curiosities, 
while two Jap girls, who should be ministering to our comfort, vainly attempt 


to conceal their 
amusement. 
After 
"chow" the 
girls poured us 
out a cup of 


с 77 


tea — а 


lemon - yellow ” 


beverage with- 
out milk or 
sugar—and 
found us some 
cigarettes. Thus 
ended the 
quaintest meal 
I have ever 
taken. 

The day 
was still com- 
paratively 
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A BUDDHIST TEMPLE AT KUTCHINUTSU. 


young, and we decided that there was time for a swim before dinner, so after a 
respectable interval for digestion we found what we considered to be an ideal stretch 
of beach. In less time than it takes to tell our clothes lay in disorderly heaps on 
the sand, and six tired travellers sought rejuvenation in the Sea of Japan. 


” 


` те 

- (ENTERNATIONAL 

ARINE 
COMMUNICATION Фо 

| ТІ 


Isi 


Ben OBaxter 
Robert J Denrx. 


CHRISTMAS CARD FROM RUHLEBEN CAMP, GERMANY, DESIGNED 
BY INTERNED OPERATORS. FOR COVER, SEE PAGE 778. 


E 
БЕН... “наны ры ЕО 2-22-22 p — ЖЖ. 2. ESR ets аы а ВНЕР - 5. eon A oy gil 
„ОНР i eee eee ee 6 ee See pr 25, -O o я 


From the Mercantile Marine 
to the Germans 


ERE Bessie’s ships had left the slips or Drake stood off the Hoe, 
Or fighting Blake his whip did take to bid the Mynheer go, 

The little things of sticks and strings our fathers called their boats, 
Had steered the seas and felt the breeze wherever timber floats. 
Yeoman, bowman, seaman, gleeman—the salt is in the breed, 

And we were a race of sailors ere the Teuton heard the Creed, 


You made yourselves a navy close-copied from our own, 
Spoon-fed on pious moonshine by the Prussian on your throne ; 
Though you ape our crafts and customs, our discipline and ships, 
Уош taught yourselves to murder with Gott's name upon your lips. 


Ап imitation empire you had got by guile and gold, 

You kultured hapless natives till they did as they were told ; 
You paid your greasy money down to buy colonial mud, 

Not like we foolish Britishers who bought ours with our blood. 


You call us “ island shopkeepers ” intent on pelf alone, 

Yet some Briton diced with Death—for sport—where’er our flag is flown. 
The German plays to win the game, to lose he counts a blot, 

But the glory of a Briton is to lose like Captain Scott. 


When to the south from harbour's mouth your first sea-traffic crept, 
It owed its luck to British pluck, for we the track had swept. 

The pirate crew, and slaver too, the derelict and reef, 

We hacked 'em down, we tracked 'em down, for such is our Belief. 
We pioneered the ocean to the ends of all the earth, 

For we were a race of sailors ere your empire had its birth. 
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veneta а С CRESSWELL 


HIS month we have pleasure in introducing 
to our readers Radio-Commander Е. С. 
Cresswell, R.A.N., Acting Director of the 
Radio Service in Australia. Commander 
Cresswell is the son of the Rev. A. W. Cresswell, 
M.A., of Camberwell, Victoria. In 1897 he 
entered upon his professional career, having 
received his training and experience with 
engineering firms in Victoria and іп the 
Electrical Engineers’ Branch of the Postmaster- 
General’s Department, Melbourne. In 1907 he gained 
a commission in the Commonwealth Naval Force 
as Engineer-sub-lieutenant for electrical duties, and 
entered the Royal Australian Navy at the time of 
its inauguration. Іп 1912 he was appointed Fleet 
Wireless Telegraph Officer. In the early stages of the 
war he took part in naval operations in the Pacific, 
and on his return was appointed to take over the 
control, under the Naval Board, of the Wireless 
Telegraph Department of the Commonwealth, which 
had been transferred by Act of Parliament to the 
control of the Royal Australian Navy. His first 

( work оп taking over was to reorganise the Common- 

wealth Radio Service on Naval Service lines and 

under Naval discipline. In 1016, Mr. Cresswell was 

appointed Radio Commander and Acting Director of 
the Radio Service, which position he has held with credit since 
that time. 

Commander Cresswell has had many interesting experiences 
during the war and was at the capture of the German high-power 
wireless stations at Samoa, Naru, and Rabaul, and was mentioned 
in despatches by Admiral Patey, R.N., then Admiral-Commander 
of the Royal Australian Navy. 

Commander Cresswell is an Associate Member of the Institution 
of Electrical Engineers, England, and a Member of the Institution 
of Electrical Engineers, Australia. 
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Тһе Valve as an Amplifier 


“D. J.” (J. SCOTT TAGGART) 
II. 


IN the January issue it was shown how two or more valves may be connected 
in cascade to magnify telephonic speech or wireless signals to 50 or 100 times their 
normal strength. Before passing on to 
the methods employed to amplify high- 
frequency oscillations, let us consider a 
few more points which arise when 
several valves are used in cascade for 
low-frequency amplification. 

As has been stated before, every 
additional valve tends to complicate 
matters. It might at first be thought 
that a large number of valves could be 

FIG. 8. joined in cascade, and that amplification 

could be carried on to ап indefinite 

extent. This is not so. In practice it is difficult enough to control] only three or 

four valves. This is particularly the case when we are magnifying speech, as in 

wireless telephony. It is of the utmost importance that the character of the specch 

and its clearness should not be impaired by amplification. This is very liable to 

happen when several valves are used in cascade, partly due to the fact that valves 

generally tend to rectify to a certain extent, even when used for amplifying. In the 
case of ordinary wireless signals, of course, this trouble is not схрегіспсєа. 

There are, however, several other difficulties which it is neccssary to overcome 
when several valves are used for amplifying. The design and construction of the 
inter-valve transformers present the chief difficulty. Тһе efficiency of a multi-valve 
amplifier might almost be said to depend on the nature of its transformers. The 
degree of magnification depends largely on the ratio of turns in the primary and 
secondary windings, their resistances, and the nature of theiron core. Any tendency 
which the iron core may have to retain magnetism is going to cause inefficiency 
and extra noises in the telephones. The cores of amplifier transformers generally 
consist, therefore, of bundles of very soft iron wires, in order to avoid hysteresis 
effects. For similar reasons open-core transformers prove more suitable than those 
of the closed-core type. With regard to the windings, it is found that very high 
resistance windings give the best results. The actual values, of course, vary with the 
different commercial types. Moreover, present conditions prevent the publication 
of the results of recent research work on valves. 

Apart from theoretical considerations, we are confronted with a number of 
practical troubles, which are, however, being eliminated as the development of 
amplifiers proceeds. One of the greatest troubles is the persistency of various noises 


heard in the telephones, other than those due to the varying currents operating the 
amplifier. 
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These noises are heard on | 
all amplifiers, and are traceable 
to leakages in the batteries, the 
unsteady current from an accu- 
mulator or high-tension battery, 
transformer  leakages, various 
Capacity and inductive effects, 
peculiarities of valves, micro- 
phonic effects, and numerous 
other causes. | ЕТС. 0. 

Many of these troubles сап 
be overcome. They can all be overcome by curbing the natural desire to amplify 
signals to too high a degree. It must be remembered that when signals are still 
further amplified by the addition of extra valves, all the noises due to causes 
mentioned above are magnified at the same time, and are very liable to drown 
signals which were only weak originally. For such signals low-frequency 
amplification is obviously unsuitable. 

Mention has been made of microphonic effects. These are very noticeable in 
all amplifiers, and the least vibration will cause a rattle in the receivers. To avoid 
this, the amplifier may be suspended on rubber tapes, or any similar shock-absorbing 
device may be employed. 

The fact that microphonic effects are very noticeable indicates that the amplifier 
is in a very sensitive condition. The sensitiveness of an amplifier may, in fact, be 
gauged by its microphonic sensitiveness. Оп tapping the first valve of, say, a 
three-valve amplifier, a loud rattle should be heard in the telephones. Оп tapping 
the second valve a less pronounced noise should be heard, since the current variations 
produced by tapping are now only amplified by one valve —the last one. Од tapping 
the third valve a still fainter noise is heard. If it is found that, on tapping the first 
and second valves, practically equally strong noises are heard in the receivers, it 
may be assumed, generally, that the amplifier is not functioning properly. Changing 
the valves will probably make the amplifier work more efficiently. 

Тһе working of a multi-valve amplifier depends largely on the valves used. 
No two valves are ever alike, and only by trial of a number of valves can the best 
results be obtained. Some valves work practically silently, while others often give 

| rise to the various 

additional noises of 
which we have 
already spoken. 
Generally speaking, 
valves with not too 
high а vacuum work 
most efficiently on 
amplifier circuits. 
Since the sheath- 
= circuit current is 
FIG. 10. very small—usually 
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FIG. II. 


about two milli-amperes per valve—the dimensions of the valve may be made 
small. 

Many other noises may be prevented by other precautions, such as the careful 
insulation of all batteries and apparatus. Care should also be taken that none of 
the leads cross, as otherwise complications will immediately arise. They should be 
short, and should not be near any earth-connected conductors. The component 
parts of amplifier circuits should be placed well apart, if practicable, to avoid unde- 
sirable capacity and inductive effects. 

Trouble is often experienced when several valves are used through internal 
oscillations set up in the inter-valve transformers. Oscillations of two different 
frequencies are often set up, producing beats of an audible frequency. The shrill 
noise heard can generally be stopped by judicious adjustment of filament current 
and high-tension voltage, or by changing the valves. 

The telephone receivers shown in various circuits already described are of high 
resistance—say, 4,000 ohms or more—and are necessary on account of the high resist- 
ance of the sheath circuit. When the telephones are directly in this circuit, care 
should be taken that the steady current passing through the telephone coils does not 
tend to demagnetise the magnets, and so ultimately affect the sensitiveness of the 
receivers. The ends of cords of telephones for this purpose are generally marked 
positive and negative to prevent this mistake being made. 

Instead of having the telephones in the sheath circuit, however, it is preferable 
to substitute for them the primary of a transformer, to the secondary of which is 
connected а pair of 'phones. If the transformer is of the step-down type, as is 
generally the case, low-resistance ‘phones are used. If a one-to-one ratio transformer 
13 used, high-resistance 'phones are employed. The main steady sheath-circuit 
current does not now pass through the tclephones, and therefore cannot injure them 
by demagnetising them, or by breaking down the insulation of the windings. Leakage 
to earth through the operator is also not likely to occur, as only changes in the normal 
sheath-circuit current will affect the receivers. In Fig. то a telephone transformer, 
T,isshown. In most of the subsequent diagrams, however, the telephone receivers 
will be shown directly in the sheath circuit for the sake of simplicity, 

We will now consider various methods of amplifying as applied strictly to the 
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reception of wireless signals. The types of amplifier described above are used only 
to magnify current variations of low frequency, such as telephonic currents or the 
rectified pulses from a wireless receiving set. They do not rectify, nor are they 
designed to amplify high-frequency oscillations. 

The development of both low and high-frequency valve amplification is largely 
due to Lieben and Reisz, Lee de Forest, Langmuir, Armstrong, Round, and many 
others who have specialised in the study of the vacuum valve. We are also indebted 
a great deal to French and American experimental work for the present efficiency 
of amplifiers. The circuits described in these articles are their patented circuits or 
modifications of them. | 

Fig. 8 shows а method by which high-frequency oscillations produced Бу щ- 
coming waves may be greatly magnified by means of a valve. The filament current 
and high-tension voltage are adjusted so that the valve is being used as an amplifier 
and not as a detector. Every oscillation in the aerial circuit will therefore set up 
exactly similar oscillations on a magnified scale in the coil L, which forms part of the 
sheath circuit. The frequency of the oscillations in the coil L will equal the fre- 
quency of the incoming waves, even if the coil L is not actually tuned to the same 
wave-length. In the latter case the oscillations in L will be forced oscillations. In 
Fig. 8 the oscillatory portion of the sheath circuit includes a variable condenser, C. 
If this oscillatory circuit is tuned to the same frequency as that of the high-frequency 
current in the sheath circuit, the two will assist each other, and greater amplification 
will be obtained than if the sheath oscillatory circuit were aperiodic. 

The capacity of the condenser, C, should be kept as small as possible, as 
otherwise it wil have an appreciable effect on the rise and fall of current in 
the circuit, thereby lessening the degree of amplification through damping. 
This applies to all the circuits we will have to deal with. In all cases the parallel 
condenser should have a small capacity, and the inductance should consequently 
have a large value. 

We have now an oscillatory circuit in which comparatively strong oscillations 
are taking place, of about five times the strength of the original oscillations. We 
now require to rectify these oscillations. This we can accomplish in a variety of 
ways. FLig.9shows how the rectification is carried out by means of a crystal detector. 
Either a Perikon detector or a carborundum combination may be used. The latter 
is the more reliable, but generally the less sensitive. In some valve circuits, more- 


FIG. 12. 
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over, the use of а battery and potentiometer causes undesirable noises in the tele- 
phones, although by careful adjustment they can generally be eliminated. 

Fig. 10 shows how a valve used as a detector, with a small condenser in series 
with the grid, may be employed to rectify the oscillations. This second valve is 
functioning at the rectifying point of its characteristic curve. In the case of the first 
valve the high-tension voltage will be about roo volts to obtain the greatest magnifi- 
cation. The second valve will need a much lower value of high-tension voltage, 
which is found by experiment, as all valve adjustments are. 

Slightly improved results would be obtained if we included a variable inductance 
in the sheath circuit of the second valve. Armstrong showed that this gave extra 
amplification when the variable inductance was tuned to the same frequency as the 
original oscillations. 

It should be noted at this point that whenever an oscillatory circuit forms part 
of the sheath circuit of a valve, a small condenser of about 00005 mfd. should be 
shunted across both the high-tension battery and the telephone receivers. This 
condenser does not affect the tuning of the system in any way, but offers an easy 
path for any high-frequency oscillations which may be produced in the sheath circuit. 

In Fig. 10 the detector circuit is shown directly across the inductance coil which 
is part of the sheath eircuit of the first valve. Much greater selectivity, however, 
may be obtained by the arrangement shown in Fig. тт. We have now coupled the 
sheath oscillatory circuit to another oscillatory circuit which is connected across the 
grid and filament of the second valve. Both oscillatory circuits are tuned to the 
frequency of the incoming waves, and the coupling between them may be varied. 
A small condenser is in series with the guo of the sccond valve in order that the 
iatter will act as a rectifier. 

Very sharp tuning may be obtained by using this method of amplifying high- 
frequency oscillations, and so the circuit is «specially suitable for use on stations 
which work on fixed wave-lengths. Тһе valucs of all the condensers should be kept 
as small as possible, for the reason already explained. 

If we require to amplify the oscillations still further, we can use a second valve in 
the manner shown in Fig. 12. In this arrangement there is a tuned oscillatory 
circuit in the sheath circuit of the sccond valve, which is now acting as an amplifier 
and needs no grid condenser. Across this tuned circuit we connect an ordinary 
crystal detector and telephones, or use a valve as a rectifier, just as we used one for 
this purpose in Fig. 1o. 
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By combining the essential features of Fig. 11 and Fig. 12 we arrive at a very 
sensitive and selective arrangement which is shown in Fig. 13. Two valvcs are used 
purely for amplifying the original high-frequency oscillations, and a sensitive crystal 
detector is used as a rectifier. If desired, a third valve could be uscd instead of a 
crystal detector. 

In Fig. 13 loose-coupled connections are shown on the left as an alternative 
to the arrangement shown in Гір. 11. 

Any number of variations of the above circuits may be tried. The ones given 
are merely examples which may be modified as desired. Circuits may be made 
variable or aperiodic ; auto-transformer connections orloose couplings may be used ; 
oscillations may be rectified and the resultant pulses amplificd aftcrwards, or the 
oscillations may be amplified and {сп rcctified ; a further variation is to amplify 
the high-frequency oscillations, rectify them, and th«n to amplify the low-frequcncy 
pulses. 

The relative advantages of these variations are discussed later, as also are other 
forms of valve amplification. 


Radio Telephones for Load Dispatching 


Emergency Installations in U.S.A. 


WHILE the Government will not permit the use of wireless telegraph and telephone 
equipment at present except under its supervision, the Public Service Company of 
Northern Illinois is investigating the practicability of using radio-telephones for 
load dispatching so that some development can be made along the line when con- 
ditions will permit. Two radio-tclephone sets suitable for communication between 
sections 150 miles apart have been purchased and are being tested with the co- 
operation of the United States Navy Department. If the units prove satisfactory 
on test, and the indications are that they will, one unit will probably be installed 
in the system operator's office, which is in the new Joliet (Illinois) generating station, 
and the other will be placed in the Company's generating station at Blue Island 
(Illinois). It will be possible to use the instruments in these locations to facilitate 
load dispatching in einergencies that may be occasioned by failure of the Company's 
private metallic-circuit line. If the units prove practicable in these locations, their 
use will probably be extended to other important switching centres. The use of 
the radio-telephone rather than the wireless telegraph was favoured by the engineering 
department of the Public Service Company of Northern Illinois because the instrument 
can be used without a knowledge of the Continental Morse code and because it is 
possible to transmit messages with greater speed by telephone than by telegraph.— 
Electrical World. 
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INTER-COMMUNICATION BETWEEN WIRELESS STATIONS. 


Dr. С. J. DE GROOT, whose excellent paper on “ The Matter and Elimination 
of Strays " terminated in our last number, contributes to the Jahrbtich der Drahtlosen 
Telegrafie for June, 1017, an interesting article which is summarised in “ Scicnce 
Abstracts." In working in the tropics it was noted, said Dr. de Groot, that when 
the two stations were separated by a hill, communication became impossible at night, 
although it was good by day. It is concluded that waves can bend round the surface 
of the ground better by day than by night. This conflicts with the requirements of 
the theory of Fleming, which postulates a bending of the rays away from the earth 
in the day time, and corroborates the theory of Eccles. Tests made between 
Noesanivé (Ambon) and the warship Tromp, stationed in the Northern Bay of the 
Island Ceram, showed this feature, and it is calculated that during daylight trans- 
mission of waves of 600 т. length were bent into a circle of a radius one-quarter of 
the earth’s radius. Other tests showed that it is possible to bend the waves to a 
radius as small as one-sixth of the earth’s radius. One would expect even sharper 
bending to be possible with greater wave-lengths, so that waves are, without doubt, 
able to follow the curvature of the earthin daytime. At night this bending becomes 
impossible and stations at any appreciable distance apart can only communicate by 
waves reflected down from upper layers in the atmosphere. Allowing for the variable 
transmission of reception intensities at various angles to the vertical, it is shown that 
the reception by the reflected waves would improve rapidly to a maximum, as thie 
receiving station recedes from the sending station, and then increase again slowly. 
If the emitted waves are undamped, interference may be produced at a receiving 
station between waves reflected once at the upper reflecting surtace and waves 
reflected back by the earth’s surface and reflected a second time from the upper 
surface. It follows that И this is the case the strength of the received signals will 
depend upon the resultant signals produced by the super-position of waves reflected 
various numbers of times before they reach the receiver. If the difference between 
the paths traversed by two such waves is an even number of wave-lengths, they 
will add their effect and the signals will be strong. If, however, the wave-length 
is only slightly altered, e.g., so that the same difference shall be an uneven multiple 
of the half wave-length, the effects of the two waves will be subtracted and the 
signals will be weak. The theory of propagation by repeatedly reflected rays із 
used to explain the occurrence of silent zones at а series of distances from the 
sending station and of “freak " signals at unexpected distances. 
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THICKNESS OF TELEPHONE RECEIVER DIAPHRAGMS. 


The natural frequencies of a circular plate diaphragm such as 1$ used in telephone 
receivers should, according to Lord Rayleigh, be proportional to the plate thickness 
and inversely proportional to the area of the plate. 

Some experiments made by Dr. C. H. Calder in the Electrical Engineering 
Department of the Massachusetts Institute of Technology are recorded in a recent 
issue of the Journal of the Franklin Institute. These experiments do not quite 
confirm Lord Rayleigh’s theory and they also show one reason why there should be a 
deviation from the law. The five pairs of diaphragms experimented with were of 
ferrotype steel and ranged in thickness from 0-14 mm. up to 0:325 mm.; one 
diaphragm of each pair was japanned, the other not ; this feature did not seem to 
make much difference. The inner diameter of the clamping circle was 5 ст. The 
tests жеге made by obtaining the motional impedence circle of the instrument over 
а range of impressed frequency from 400 cycles to 1,500 cycles per second. It 
resulted that the natural (or resonant) frequency did not increase proportional to 
the thickness, but decreased first from 950 cycles to goo cycles, as the thickness 
increased from 0:13 mm. to about 0:2 mm. and then rose to 1,175 cycles. The air 
gap changes would partly account for this deviation. The thinnest diaphragm was 
possibly attracted by its magnet and bulged inward instead of being plane, so that the 
air gap was only o'r mm., whilst the thickest diaphragm had an air gap of 0:32 т. 
The diaphragm was hence not really a plate but rather a stretched membrane. 

The sensitiveness of the instruments would depend upon the air gap and on the 
mechanics of the diaphragm in general. The highest sensitiveness was observed 
with the diaphragm of 0-23 тт. The resonant range—defined as the difference 
between the two frequencies (greater and smaller than the resonant frequency) at 
wlüch the kinetic of vibration under constant excitation by the alternating currents 
falls to one-half—did not give a regular course. | 


WIRELESS ON GERMAN AEROPLANES, 


A highly interesting article on communication with aircraft апа wireless 
telegraphy on German aeroplanes appeared іп а recent number of our French con- 
temporary, La Nature. After pointing out the immense importance of aircraft in 
warfare, the author briefly reviews the methods used by the Germans since the 
outbreak of war for communicating from their aeroplanes to the earth. Опе of the 
first methods adopted by the enemy was to signal by means of various evolutions 
of the acroplane, a turn to the nght having one meaning, a tum to the left another, 
à spiral giving a third signification and so оп. Obviously this method is crude and 
when the airman is subjected to gunfire, either from anti-aircraft batteries or other 
eeroplanes, his evolutions аге no longer under perfect control. It was not long 
before this method was abandoned, its place being taken by smoke and light signals of 
various colours and forms, In this manner а much more complete code of signals 
was able to be transmitted and the method had the advantage that the observer 
could carry out the work independently of the pilot, who of course controls the 
evolutions. Signals of this nature could not be read over a distance exceeding 
seven or eight kilometres, particularly in dull or misty weather. If the aviator had 
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to signal the results of gunfire over a distance greater than ten kilometres, he was 
prevented from flying over the target апа had to keep himself between the obj. ctive 
and the battery. 

A further method utiliscd by the Germans while fighting was going on, and a 
means, we believe, still in use at times, was to enclose messages which were lungthv 
ог necded to be particularly accurate in a small container. This consisted of a 
metal tube to which were attached streamers for rendering it more visible, together 
with a small percussion fuse which ignited on striking the ground and creatcd a 
cloud of smoke. Ву this cloud a container could be quickly located. 

The disadvantages of this method are that the container may be carried by the 
wind several hundred metrcs out of its course and may fall in water or on bad ground 
where it may be lost or only found with difficulty. 

Certain German aeroplancs told off for long-distance flights have carrier-pigeons, 
which are liberated immcdiately after the objcct is achieved, At night messages 
can be transmittcd by means of the small searchlight which normally serves to 
facilitate landing. The Morse Code is used for these light signals, which of course 
have only a short range. 

None of the above methods is able to satisfy the present exacting requirements 
of communication and the use of wireless telegraphy was soon pushed forward. Іп 
peace time attempts had becn made more or less successfully to communicate from - 
acroplanes by wireless, but the apparatus had not proved entirely satisfactory. At 
that time, too, reception of signals on aeroplancs was impossible owing to the noise 
of the cngine, which made the comparatively weak signals inaudible. It was 
nevertheless neccesary to signal to the aeroplane from the ground, and this was done 
by ineans of shcets of various colouis and forms laid upon the ground in such a way 
that they could be scen by the aeroplane aloft. Smoke and light signals on the ground 
were also utilised. For long. messages the Germans utilised small projectors, known 
as the “ Mitlchrerschlinwerfer " which cnabled them to transmit light signals т 
Morse. This method of signalling is particularly delicate as it is necessary to keep 
the projector traincd on the aeroplane, whilst the observer, no matter how he may 
be harassed by the enemy, must keep his суе fixed upen the tiny light. 

The author then goes on to describe the actual apparatus used оп German 
aeroplanes at the prcsent time. Three types of transmitter are described, known 
respectively as the Sender Type С 1916, the “ Hüthsender " and the “ Telefunken ” 
sender. Asa source of power a generator known as the “ J. d Fleig, 1917 ” is used. 
It is driven by an air screw and is designed in such a way that a constant current 
of air flows through the windings for cooling purposes. The three 4урхв of trans- 
mitter mentioned above require different voltages, but this machine is so made 
that it can be rapidly connected to suit any one of them. The generator not onlv 
providcs current for the wireless transmitter but also for the searchlights and lamps 
on the aeroplane. With the screw and connccting wires this generator weighs 10:3 kg. 
The screw is designed to rotate at a speed of 4,500 revolutions per minute in а 150 km. 
wind. The variations in specd do not sensibly influence the output of the generator. 
While it might seem that it would be simpler to drive the generator dircct from the 
aeroplane motor, it should be remembered that the air-screw method enables the 
generator to be driven so long as the aeroplane is in flight, whether the motor is 
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stopped or not, which is, of course, а valuable feature іп the event of the engine 
breaking down. 

The Telefunken aeroplane transmitter is contained in a rectangular box 
measuring 35 cms. by 25 cms. by 15 cms., weighing in all 8:7 kgs. The oscillating 
circuit consists of a condenser, the usual Telefunken multiple discharger made up of 
plates separated by mica rings, and the variometer. А thrce-way switch permits а 
change of power by inserting or withdrawing resistance in circuit with the field 
coils of the generator, at the same time opening or short-circuiting some of the gaps 
of the discharger. Another three-way switch enables the operator to use three 
wive-lengths : 150, 200 and 250 metres. Тһе variometer serves to bring the aerial 
into tune with the. closed circuit, resonance being indicated by an aenal ammeter. 

The aerial itself consists of copper wire 1 mm. in diameter and approximately 
40 metres in length. This wire, which is suspended from the acroplanc, tends to 
take an almost horizontal position by reason of its inertia and the resistance of the 
air at the high speed of flight. It terminates in an egg-shaped weight which makes 
it easier to pay out the wire from the large bobbin on which it is wound. Тһе total 
weight of the installation, including the gencrator, аспа! bobbin, key and all other 
fittings, is 25:7 kgs., and the normal range is said to be 35 kilometres. 


The “ Wireless” Diary and Note Book 


A Useful Publication 


THE need for a strong and well made case in which to keep the Postmaster- 
General's Certificate has often been felt by the wireless operator at sea. Fortunately 
there is availabie an excellent means of preserving this important document 
in the “ Wireless" Diary and Note Book. This valuable publication consists of 
a leather case with pockets for Certificates, cards and stamps, enclosed in which 
are two booklets, one a Diary and Note Book containing, in addition to much 
valuable wireless matter, ruled spaces for a record of appointments held on 
board ship, apartments, best adjustments for various wave-lengths, ond some 
of the wireless diagrams most frequently needed by the practical man. In 
the Diary Section spaces are given for one week to each page, and suitable 
rulings are included for memoranda, addresses, ete. The second booklet 
contains squared paper invaluable tor recording particulars of new circuits, 
special apparatus, cte., as well as for the working out of the operator’s original 
diagrems. The whole production consisting of the leather case, two booklets and 
a lead pencil, is of a convenient and not too bulky size, ana sells for the price of 35. 3d. 
post free from our publishers, or 6s. 3d. post free in the brown morocco leather de 
Luxe edition. Those operators who have not vet acquired this book are advised to 
do so before the edition is exhausted. 


THE ROTARY SPARK DISCHARGER. 


THE increasing number of installations being fitted with rotary disc dischargers 
_makes it appropriate for a few notes upon the subject. The requirements of the 
Post Office examiners necessitate a theoretical and practical 
knowledge of the working of both synchronous and non- 
synchronous forms of discharger. It would also seem that a 
better understanding of its operation would not come amiss 
to some operators already at sea. Inthe course of my 
experience I have heard many sparks which, judging by the 
note in the receivers, could, in many cases, have been 


Ў) Spork : ( A 
Occurs improved by very slight adjustments. The advantages of 
FIG. I. the disc discharger over the fixed gap may be briefly summed 


up as follows :— 

I. Better note heard in receivers, making it possible for receiving opcrators to 
read through atmospherics and jamming which would seriously affect low frequency 
signals. 

2. Closer coupling may be used between the closed and open oscillatory circuits 
of the transmitter, thereby allowing a greater transfer of energy to take place. 

3. With the non-synchronous disc, lessened potential strains on the condenser 
dielectric, owing to a spark occurring several times in each half cycle of the alter- 
nating current, thus preventing the condenser, P.D., rising to such a high value. 

4. Lower potential on aerial insulators and therefore less electrical strain for 
reasons just mentioned. 

5. Discharge occurs at regular intervals, thus giving a distinctive note. 

With the fixed gap these good qualities are absent. The first point to be 
considered in connection with the synchronous gaps as used with the 1 and 1 k.w. 
sets is the correct phase adjustment, t.e., the adjustment which allows the spark to 
take place when the condenser, P.D., is at its maximum. Fig. г illustrates the 
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instant at which the moving studs should come opposite the fixed electrodes. 
The full line represents the charging E.M.F., and the dotted line the condenser, P.D. 

Obviously, by getting the discharge at this instant we shall obtain the maximum 
oscillatory energy, whereas if the spark occurred either before or after this moment 
some of the charging energy would be lost by a premature or delayed discharge. 

This is what happens if the fixed electrodes are not placed in their proper 
relation to the phase of the charging E.M.F. 

Any tendency to arc can easily be detected by the sound and appearance of 
the spark, and should be corrected by giving the electrodes either lag or lead, 
accordingly as the spark is either taking place too early or too late in the cycle. 

It will be seen from Fig. 1 that with a synchronous spark there is only one 
discharge per alternation, and therefore the disc will be provided with one stud per 
pole of alternator. Spark frequency therefore —A.C. frequency x2. The energy of 
each discharge will be equal, and therefore the wear on the studs will be even, but 
in practice after a disc has been in use for awhile the ends of the studs and 
electrodes become worn as shown in Fig. 2, thus giving the spark a trifle late. 
This should be corrected by giving the electrodes a slight lead to compensate for 
the worn condition. It should only be done temporarily until an opportunity occurs 
for trucing the spark surfaces. Тһе non-synchronous disc acts somewhat differently 
in practice. In this we have a greater number of studs than there are poles in the 
alternator, and therefore there are several sparks per alternation. In this case spark 


frequency =" Xstues. The energy in each sperk varies according to the condenser 


P.D. at the moment of discharge. This condition results in some sparks being more 
intense than others, and as a consequence the wear on the studs is uncven with 
electrodes at 90°. | 

If a disc is run under these conditions for long the wear on the studs is such 
that some become shorter than others, and as a consequence a uniform length of gap 
cannot be maintained, owing to the necessity of providing clearance between all 
moving studs and the clectrodes. 

Also it will be noted that when the energy in the condenser is greatest the gap 
clearance is also greatest, this giving rise to a poor spark at these instants, when the 
spark really should be at its best. 

To obviate this the fixed electrodes are pitched 45? instead of 90°, this ensuring 

that the stud which takes the least discharge when under one 

| electrode receives the maximum when underneath the second 

T electrode; the E.M.F. varying from zero to maximum 
— 


Жжесу 

E ec Ire t during the interval of time taken for the disc to move 
Dis forward 45°. 
iioc The only phase adjustment required with this type of 


disc is as between studs, and slight adjustments of this kind 
are made by rotating the disc-box either backwards or 
FIG. 2. forwards over a small angle. 
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PICTURESQUE STORIES AWAITING THE EXIT OF THE CENSOR. 


WHEN the angel of Peace sounds “ all clear ’’ and the censors of the belligerent 
naiions gracefully retire from the scene, there will be many picturesque stories to 
tell upon subjects which by reason of their technical character would generally 
be dismissed as outside the average man’s limit of interest. How the great wireless 
servic.s were turned over entirely to the control of the belligerent nations owning 
the stations will deserve a place amongst these records, for it is doubtful whether 
there has been any class of commercial enterprise in which there has becn a more 
complete surrender to the needs of the moment. 

Simultancous with the suspension of commercial wireless there have been vast 
expansions in military and naval radiotelegraphy. Definite figures, of course, we 
cannot give, but they are such as are calculated to cause complete surprise when 
ultimately published. | 

Britain, of course, with its vast mercantile marine has had to find some thousands 
of efficient operators, and the response made by intelligent young men throughout 
the whole of the United Kingdom has been particularly gratifying, especially when 
it is remembered how little official encouragement had been given to the amateur 
wireless man on this side of the Atlantic. The demand continues for those who, 
approaching military age and having a desire to serve their country in a position 
of individual responsibility, feel within them the native call to the sca. 

America, although possessing initial advantages in the possession of thousands 

_of bright fellows familiar with the principles and practice of wireless, and also having 
the experience of Great Britain and the Allies to work upon, has nevertheless already 
eccomplished much more in this direction than was certainly ever anticipated by 
the bungling licutenants of the Kaiser. We are informed officially from Washington, 
in the weekly bulletin issucd by the State Departments, that by thc middle of 
November last the expansion of the personnel in training in the radio services of 
the United States since the opening of the war—an interval of only seven months— 
had been more than 1,000 per cent; and here, of course, the story does not end. 
At the end of November a school at Harvard University for the development of 
men enlisted in the radio service had more than 2,000 under training, and some 
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400 per month were graduating for duty with the fleets on merchant ships or at 
other stations. | 

Whilst all the radiotelegraphic services іп the United States were put under 
the control of the Director of Naval Communications at the end of April last, that 
department has wisely continued certain routines found by experience to be of 
incalculable value in war as well as peace. .The time signals—so useful for deter- 
mining longitude—storm signals, weather reports and hydrographic bulletins, con- 
tinue to be issued from the scheduled American stations as usual, much to the 
comfort of mariners, who, since the U-boats commenced their heartless campaign, 
have had strenuous and anxious times. 

On the Atlantic coast of America there are three high-powered stations capable 
of transatlantic communication. The service, we are informed, is mainly directed 
from the high-powered station at Radio, Va., near Arlington, and from the station 
at Key West. The station at Sayville, Long Island, has also, of course, an im- 
portant part. Every United States ship is in constant communication with the 
Navy Department at Washington by means of efficient apparatus. 

On the Pacific coast there are four high-powered stations, whilst the station 
at Darien, Panama Canal, has a radius capable of including withinits sphere of control 
the Panama Canal zone, the Caribbean, the Gulf of Mexico, and also certain Pacific 
waters. As might be expected, the service in the fleet closely co-ordinates with 
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the service ashore. There is only onc Government radio service in the United 
States which is not directly engaged upon warlike programmes, and that is con- 
ducted by a small series of stations belonging to the forest section of the American 
Board of Agriculture. 


AMERICAN SIGNAL CORPS EXPANSION. 


According to Major J. Andrew White, Chief Signal Officer of the Junior American 
Guard, the organisation of the Signal Corps of the U.S. Army, which in pre-war 
days required but 46 officers and 1,212 men, is now expected to be increased 
largely. Within this extensive growth the radio companies find a proportionate 
expansion. The functions of thesc units, as outlined in the instructional course, 
are theoretically as follows : 

In the first instance, radio companies are used by the commander of a division 
for the maintenance of communication with adjacent columns or with the divisional 
cavalry. When the character of the service, distance or the nature of the terrain 
prevent the laying of wire lines, then other special duties fall to its lot. The radio 
company also serves to connect divisional headquarters with the divisional trains, 
and, pending the construction of semi-permanent lines, with the radio station at 
the army corps headquarters in the rear. These radio facilities may also be used 
to intercept messages sent by the enemy or to interfere with the operation of his 
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radio station. All who have been acquainted with wireless in the field knew that 
the scheduled uscs fora unit may possibly be expanded to include other highly useful 
and not uneventful "stunts." For this we have as witness our entertaining con- 
tributor “ Perikon.” 

If American radio operators with all this scope fail to provide material for 
good after-the-war stories then we have overestimated the ability of our broad- 
minded and versatile cousins. | 


SENATORE MARCONI SPEAKS OF BRITAIN’S INDISPENSABLE POWER. 


Whilst we are certain that Senatore Marconi with characterisiic modesty will 
resent any suggestion on our part that his efforts in the Allied cause since the cutbreak 
of war have justified his inclusion amongst those whom we like to refer to as 
“statesmen,” the fact remains that this eminent scientist has accomplished much 
useful work in creating that unity of outlook and purpose so essential in bringing the 
present Herculean task t^ the desired cenclusion, The disaffection amongst certain 
of the Italian troops, which was responsible for the “break-through ” on the Friulian 
Plains, might very well have failed to eventuate, had the great Italian Patnot- 
Scientist and his co-workers been able to spare time and energies to dissipate che 
misconceptions which led up toit. The international character of SenatoreMarccni's 
life work has brought him into intimate contact with all the races constituting the 
present Allies, and the very breadth of outlook which enabled him as a young man 
to make such epoch-making discoveries has given him an insight to the real, as 
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FIELD WIRELESS IN MESOPOTAMIA. 


distinct from the merely reputed, character of the inhabitants of Western Europe 
and the United States. 

Senatore Marconi, during all his missions in Europe and America, has rever 
lost an opportunity for revealing one Ally to another in its true light. Хо task 
would have been more congenial, had he been located on the Isonzo, than that of 
convincing the army whose moral was being зарреа by enemy suggestions regarding 
the perfidy of Great Britain that the calumnies spread abroaa were entirely without 
foundation and that the agents engaged in their propagation were scoundrels and not 
philanthropists animated by humane purposes. He could have checked at the source 
much mischief which was not apparent to less observant persons until “ ёоо late.” 

Evidence of Senatore Marconi’s thorough understanding of the Anglo-Saxon 
peoples, their intentions in this world war, and their ability to carry through what 
they have undertaken, despite many unforeseen happenings, was provided in the 
Italian Senate early in the New Year, when in a debate centring largely around the 
matter of food distribution he spoke clearly on what Great Britain and the United 
States had done and could do, and where any present weakness lay. ‘‘ Our people,” 
said Senatore Marconi, “ must fully realise the great efforts made by Great Britain, 
and how indispensable her power has been in the prevention of the subjugation of 
Europe by Germany." Dealing also with America's unparalleled preparations he 
emphasised the importance of the intervention of the United States and the 
indebtedness of Italians to the American Government and people for their friendly 
sentiments. With these remarks were words of warning :—'' Co-operation betwecn 
the Allies will give us victory if they look ahead instead of simply making good 
mistakes." Whilst Senatore Marconi was speaking, British guns and aeroplanes 
were holding in check German, activities intended to pave the way for fresh efforts 
towards Venice and French troops with characteristic dash were preparing a surprise 
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which was to result in the recapture of an important Italian position and a bag of 
nearly 1,400 prisoners and much valuable war material. As the result of such 
specches as those delivered Бу Senatore Marconi, and others similarly well informed, 
even the troops which were tricked by the enemy into leaving the fining line are 
returning and fighting with thar old stubborness and courage. 


BRITAIN’S PEACE TERMS: U-BOAT OUTRAGES TO BE KEPT IN MIND. 


« 


We commend to our readers, particularly those who “ go down to the sea т 
ships," the permanent possession, either in newspaper or pamphlet form, of Мг. 
Lloyd George’s specch of January 5th, which, in such brilliant contrast to Germany's 
vague statements upon the objects and purposes of her “ defensive ” war, sets out 
in precise and un-quivocal terms exectly what the Allies are fighting for. If, having 
before them such terms, the Germans consider it пссесвагу to continue the contest, 
{Всп they stand self-condemn-d, and we venture to suggest that, unless the German 
people are more partial to the prescnt slaughter than their own statements would 
suggest, thon the campaign can only be сагпса on through 1018 by a deliberate 
withholding of the facts from the German troops and masses by their politica] and 
military leaders. Хо nation or group of nations which hitherto has entered into 
armed conflict has ever offercd 
to make such sacrifices in the 
cause of a just and lasting 
peace. At the came time по 
belligerent or group of belli- 
gerents was more confident of 
its ability if necessary to carrv 
its military efforts to a suc- 
cessful conclusion. 

We note with satisfaction 
—and even the German peoples 
must admit the justice of our 
claims—that at the Peace 
Conference, whenever and 
wherever it may take place, 
our seamen and the outrages 
they have suffercd must not 
be forgotten. To allow to 
pass unpunished such crimes 
as have been comnutted on 
the high seas since the U-boats 
went forth on their nefarious 
missions against the mercantile 
marine would in itself place ап 
insurmountable obstacle in the 
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BRINGING NEAR 


THE FAR-AWAY ISLANDS 
BY W.B.COLE 


PART Il 


(Continued from December issue, расе 591.) 


AGRICULTURE in the Faróe Islands is carried on under rather primitive conditions, 
the people being conservative in their methods, The enclosures consist of pasture, 
barley and potato fields, whilst you may occasionally meet with a small turnip 
plantation. The damp and swampy condition of the land forms the chief obstacle 
to successful farming. The ground must be drained by numerous ditches before 
cultivation is possible. Vegetation mainly consists of meadow grass, and the local 
custom of allowing this to stand until it has done flowering forms one of the principal 
reasons for the poor quality of the hay, a further obstacle to its satisfactory pro- 
duction being the constant rain, which frequently drenches it before it has been 
sufficiently dried to сапу. Potatoes sometimes become soft on account of the 
excessive wet. The main industry is cattle and sheep farming. The animals are 
not tethered, but roam at large, except in winter, when cattle and horses are housed. 
The large number of beasts and sheep produce such an «Несі upon the whole of the 
local vegetation that the Гагбев must prescnt a very different appearance to-day 
from that which met the eyes of their earliest inhabitants some twelve hundred 
vears ago ог so. 

The Farócse owe much te thcir fisherics, fishing being carried out all along their 
coasts, аз well as off the coast of Iceland. Оп dry days the whole cliff sides may 
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be seen white with split. сой in course of being salted and dried previous to 
shipment. 

Whaling forms a special branch of industry in itself. The species of this sea 
mammal generally hunted here is the bottle-nosed or Grinda-Quealur. Іп Faróese 
parlance '' Grind " means a gathering or multitude. Whale herds visit the islands in 
July and August. The boat which first perceives them makes with all speed to the 
nearest inhabited shore, and signals with coat or Jersey fastened at the top of a mast. 
Ав soon as this warning appears, the villagers Кіп е a large fire of damp straw, 
and these beacons, each with its specified place, spread the news from island to 
island. False alarms are of rare occurrence. Boats put out from all the adjacent 
villages, and in a very brief space the sea is alive with craft eagerly hurrying to the 
drive. This forms the most ticklish part of the business. The boats are arranged 
in a semicircle to seaward of the herd, and then, with shouts and splashing of oars 
and stones, the terrified quarry are driven towards the nearest whale bay. To 
produce the necessary panic amongst the herd a curious implement is employed. A 
large rounded stone pierced at one end is fastened by a stout piece of whaleskin 
about 20 ft. long and denominated by the islanders a Sckn. This is swung round the 
head and dashed into the water, churning the surface of the water into foam to the 
accompaniment of a rare turmoil. Considerable skill is required for keeping the 
“school” (sometimes amounting to 2,000 whales) closely packed, whilst at the 


A WHALE STRANDED IN THE FAROES. 
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THE SPORT OF DRIVING THE WHALES ASHORE, 


same time gradually driving them towards the bay. The veteran whalers pride 
themselves on achiéving this object without causing a stampede. These whale 
bays are fringed by a sloping bottom, which shelves оп to a sandy beach ; so that 
When the last rush comes the fish charge ahead and strand themselves. Once 
ashore they are attacked with knives and lances by the hunters there awaiting them. 
Large hooks, with a stout rope attached, are driven into the eyes, and with this 
apparatus men and women drag their prey up the beach. The whales are not of 
any large size, seldom attaining more than 30 ft. A hand's-breadth is measured 
backwards from the blow hole, and the Grindaknivur (along whale knife) is plunged 
into the back, instantly severing the spinal cord. Such fish as are not driven ashore 
are killed by the lance of the harpooner in each boat's crew. Тһе throwing of the 
harpoon is little used. The shape of the boats used in this fishery is strongly 
reminiscent of the old Viking ships. High stem and stern posts, resting well above 
the gunwale at each end, together with the fine lines on which the little vessels 
are constructed, bespeak their lineal descent from the ancient craft. А large whale 
will yield about 30 gallons of oil, chiefly located in the beast's head, and this amount 
is worth about £3. Тһе flesh forms excellent eating, and when boiled—the usual] 
method of cooking—it bears a strong resemblance to beef, though slightly darker 
in colour. The Faróese themselves enjoy the fat or blubber ; I tried it and found 
it too much for my super-sensitive palate, After the allotment of certain prizes 
for valour and skill exhibited during the hunt, the whole of the capture is valued 
on the spot and divided under strict rule. 

So much for agriculturisis and fishermen. But there are other industries here. 
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Amongst these we may теп- 
tion that of the bird-catchers. 
An extremely dangerous occu- 
pation is theirs, needing great 
strength of muscle and nerve, 
а steady brain and asure {oot. 
They usually work in sing:e 
pairs, although sometimes two 
pairs are required. One man 
lets his comrade down the 
cliffs at the end of a rope, 
which frequently runs to 600 
ft. Dangling at the rope’s end, 
the fowler thrusts a large cod 
hook, lashed to the end of a 
long stick, into the burrows of 
the bird, which sometimes run 
а footorsodeep. The squeak- 
ing inmate is silenced by the 
wringing of his neck and then 
slung by a noose to the hunter's 
belt. Sometimes a fowling net 
is employed. This is a formid- 
able weapon, with a handle 
15 ft. in length, shod with a 
three-pronged fork of iron to 
assist the hunter in scaling the 
crags. The fowler poises him- 
' self upon a ledge just wide 
THE CRAGGY HOMES OF THE BIRDS IN THE enough to leave him Нее to 
FAROE ISLANDS. use his net. The scared birds 
| flv all round, deafening him 
with their shrill, discordant cries and buffeting him with thousands of wings. А 
single slip would mean a horrible death on the jagged rocks hundreds of feet below ; 
but these men's nerves seldom fail them. With deadly aim and deliberation, 
the huge net sweeps to and fro, seldom missing its victim and occasionally 
enmeshing two or even three birds at a single swoop. Their necks are soon 
twisted, and the birds form a festoon areund the hunter's waist. А skilled operator 
may bag from five hundred to a thousand birds in a single day. The birds thus 
caught are mainly puffin and loom. Thev are either eaten fresh or salted for 
winter use, whilst their feathers also form a source of revenue. 

It will easily be understood that touring troops of actors or music-hall artistes 
do not include the Faróes in their round! Dancing forms the chief amusement, 
although excellent amateur theatricals and occasional concerts vary the programme. 
In addition to the ordinary ball-room varieties the Faróese have their own special 
national dance. Men and women link hands indiscriminately, forming one long 
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loop. Keeping time with their feet, they advance and retire towards and from their 
vis-a-vis, all singing in unison one of the old Faróese Sagas. One hopping step to 
the front and two to the side constitute the single “ figure," and thus the whole loop 

ais kept moving round the room, becoming twisted as it goes into a complication of 
forms. The unison-chanting is generally set in a minor key ; and this, joined to the 
stamping of feet in rhythmic time, produces a weird and semi-barbarous effect. 
Some of the Sagas possess as many as 75 verses ; and no sooner is one poem finished 
than someone starts another. Each Saga possesses its own special tune. Such a 
performance as this will often go on for hours together. 

The language of the islanders is a dialect of Norse, peculiar to these regions, 
and with some admixture of Danish, the latter being probably due to the fact that 
modern Danish is spoken in the law courts, churches and schools. In view of the 
strong Scandinavian strain in English blood, I was not surprised to find much 
similarity between many of the Danish words and our own. For instance, “ Bord," 
meaning table, has only to be heard once to remind one of its connection with that 
“ blessed British institution," the boarding house! “ Stol,” pronounced ''stool," 
means chair; ‘ klippé”’ signifies to cut ; whilst “ Ше ” is the same as our ''small." 
Thus it is easv to acquire an extensive vocabularv, and whenever you find yourself 
at a loss for a word, И your first attempt be unsuccessful, a synonym will often hit 
the mark. Luckily for the Britisher it is unnecessary for him to learn Danish. 
Most of the people with whom I have come into business or social contact speak 
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ТУЕКАА WIRELESS STATION AND TELEPHONE EXCHANGE. NOTE THE PECULIARLY 
NORSE CHARACTER OF THE ARCHITECTURE AND DECORATION. 
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VIEW АТ THORSHAVN, SHOWING THE ERECTION OF THE WIRELESS MAST BY FALLING 
DERRICK, 


excellent English. Thorshavn even boasts a debating society wherein papers in 
English are often read and discussed in that language. The city is also blessed with 
a bank and a cable station. The latter connects with Iceland on the one hand 
and Lerwick, in the Shetlands, on the other. Through the centre of the town runs 
a stream which swells to a veritable torrent after much rain. "Ті a not infrequent 
occurrence! To “ keep their heads above water " the Faróese build their houses of 
wood, superimposed on stone walls about 6 ft. high. Тһе upper stories are reached 
by wooden stairs ; the basements, forming the general storehouse, including accom- 
modation for peat. Their method of building roofs is somewhat peculiar. Instead 
of tiles they use a thatch of beech-tree bark, over which they place grass sods, 
which—once free from the attention of sheep—flourish well. This combination, 
they claim, ensures their homes remaining dry. 

An excellent telephone system has during the last eleven years been in 
operation throughout all the principal islands, with the exception of Suderó, the 
most southerly of them. The submarine cable, which connected this island with 
its neighbour Sandó, broke so frequentlv, owing to its resting on sharp ledges, that 
it had to be abandoned. The frequent storms and currents caused it to be 
repeatedly cut to pieces. Ап additional source of trouble arises from the corrosion 
of the steel sheathing caused by its resting on coal deposits. This forms an excellent 
clectrical couple, with the salt water as excitant. The Marconi Company was, 
therefore, asked to link up Thorshavn, the Central Exchange, with Tveraa, in Suderó, 
and since February of last year the two stations have been in constant communi- 
cation, This has already proved a great boon, for the stations communicate three 
times а day and exchange on the average about twenty telegrams. Had it not 
been for their employment communications would have to be effected by motor- 
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boats, which take from five to seven hours to perform the voyage. With the 
present scarcity of petroleum from which we are suffering, this would involve a 
practically prohibitive telegraphic charge. The two stations are alike in equip- 
ment. The aerial, of umbrella form, is supported in the centre by a steel mast 
100 ft. high, erected іп a single piece by means of a 50 ft. falling derrick. This derrick 
now acts as a mast, supporting one of the four extension wires. Three telegraph 
poles stay out the remaining three. The prime-mover is a Gardner oil engine, 
coupled directly to a D.C. dynamo, which charges a battery of 35 accumulators once 
every ten days or so. The transmitting plant is of the 4-kw. type, with the con- 
verter and rotary spark-gap in the usual silent cabinet. Тһе receiver consists of 
а crystal and magnetic detector mounted together in one case with the necessary 
tuning condenser and inductance. АП communication between Thorshavn and 
Tveraa is done on a 500-metre wave with small coupling, thus ensuring complete 
immunity from interference bv and to other stations using the usual 600 metres. 
А 300-metre wave is also fitted and later on боо metres will be available for com- 
munication with ships. At Thorshavn the apparatus is lodged in the cable station. 
The earth system consists of galvanised iron plates, buricd vertically іп two semi- 
circles with subterranean wires, radiating outward ; the plates are riveted together 
and wires radiating inward connect them with the transmitting plant in the house. 
At Tveraa the earth system consists simply of galvanised wires buried about six 
inches, radiating outwards in the shape of а fan. This station is housed in the 


THORSHAVN WIRELESS STATION. 
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PANORAMIC VIEW OF THORSHAVN, SHOWING LOCALE OF W.T. STATION. 


telephone exchange, which stands on the slope of a high hill, a position which 
possibly accounts for the comparatively high power and tall masts required by so 
short a distance as 47 miles. 

I have dwelt at this length upon the general characteristics of thesc interesting 
islands because there is but little available in book form, and you must understand 
the conditions to realise the value of wireless to the inhabitants. An account of a 
visit by J. Russcll-Jeaffreson, wntten seventcen years ago, is the latest with which 
I am acquainted. The average intelligence and education of the people sccms to 
me decidedly high, so that their appreciation of the facilities which only radio- 
telegraphy can give them is likely to be prompt and widespread. I have referred 
in passing to the Sagas or songs handed down amongst them by oral tradition, and 
should have liked to dwell at a little greater length upon the subject of their old 
epical ballads. But I find that my pen has already carried me to greater lengths 
than I originally intended, and further notes on such a subject would be out of 
place herc. My impressions were certainly favourable ; perhaps all the more so 
because I went, expecting to meet a rough апа half-savage people, and found myself 
instead amongst a simple but kindlv folk. 

I cannot conclude without taking this opportunity of thanking the many 
friends I met during my sojourn in the Faróes, some of whom have kindly revised 
thc statements containcd in this paper. Truc courtesy was shown to me, for which 
I am extremely grateful and which will abide with me as one of the most 
precious of the very pleasant memories of my visit. 
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PANORAMIC VIEW OF TVERAA, SHOWING POSITION OF WIRELESS STATION. 
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MERCANTILE ROLL ОЕ HONOUR. 


ТнЕ official Roll of Honour of the Mercantile Marine has a long leeway to 
make up, owing to obvious difficulties besetting the task of compilation, and has not, 
in fact, yet reached the period of intensified fngbtfulness announced by our barbaric 
enemy to commence exactly a year ago. The sixth list, recently published, onlv 
brings this sacred record up to the end of October, 1916. We are plecsed to find 
only two names of wireless operators were registered during the six months which 
cnded од the above-mcntioned cate as having lost their lives in service on merchant 
and fishing vessels, these being Н. Nixon, of Hull, who is supped to have met his 
death on July rrth, 1916, and A. J. Proughten, of East Finchlev, who is supposed to 
have died on April sth, 1916. Some details of Мг. Proughten's experiences. were 
published in THE WIRELESS WORLD of May, 1916. History will show that the 
lives of these gallant fellows were not given in vain. 


FEARED Loss OF THE “ AURORA." 
WHALER USED FOR WIRELESS RESEARCH. 


All wireless men will regret the news that the famous Polar exploration ship 
Aurora is posted as considerably cverdue and feared lost. This vessel, it may be 
remembered, was fitted out as a relief ship to the Shackleton second expedition to 
the Antarctic, and, being equipped with wireless, its operator, although deterred 
from establishing the communication which it was hoped to effect, was able to con- 
duct under the most adverse conditions some very useful research work in connec- 
tion with electrical phenomena in Polar regions. Full details were given of this 
work in THE WIRELESS WORLD for June, 1916. At the momint of going to press 
we have been unable to obtain any details regarding the composition of the crew 
or its radio equipment, and it is conceivable that, as the craft wes on a voyage 
from New Zealand to England, disaster might easily overtake the vessel without 
the prospect of timely assistance, even though SOS signals were sent out. Sir 
Douglas Mawson, the previous owner of the Aurora, is stated to have expressed the 
opinion that the vessel must have met with foul play or very exceptional handling 
by the elements, as she was one of the most sturdy and stable whalers ever built. 
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CANADIAN VICTORY LOAN PROCESSION AT MONTREAL. 


One of the most novel features of the Canadian Victory Loan Parade, recently 
held in Montreal, was a float representing wireless operators at work. The exhibit, 
which was arranged by the Marconi Wireless Telegraph Company of Canada, com- 
prised a complete transmitting and receiving set, and was manned entirely by 
operators who had suffered torpedoing at the hands of the Huns. Placards in 
French and English drew attention to the fact that wireless is playing its part in 
the war, and encouraged all in the vast crowds lining the streets to do their bit also 
by buying Victory Bonds. “ We'll save lives at sea—you save money at home ” 
read one notice, while another informed the people that every man on the float 
had been torpedoed, and asked if readers were helping to buy more ships by pur- 
chasing bonds. With the aid of some Leyden jars an “ Emergency ” coil was made 
to produce sparks, which were audible long before the float came into view, and 
the popularity of the Marconi wireless apparatus and the boys who are rendering 
such excellent service to the Empire was demonstrated by the loud cheers which 
greeted them as they passed in the procession. Copies of telegrams from Sir Thomas 
White, Minister of Finance, and Sir William Laurier, printed upon the regulation 
“ Marconi " forms and sealed in the usual “ Marconigrain ” envelopes, were showered 
upon the crowds and eagerly sought as souvenirs of one of the most gorgeous carni- 
vals ever witnessed in Canada. The names of the operators who manned the float 
are given below :— 

D. R. P. Coats, W. Gamer, Е. J. Browne. Operator McCormack, survivor of the 
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Lusitania, was to have appeared, but unfortunately the steamer in which he is 
now serving left Montreal earlier than had been expected. 


A Vow ков EACH FRESH Loss. 


It cannot be pretended that 1917 finished in a manner which was fitting for our 
dauntless men atsea. By ascquence of misfortunes to convoys and other formations 
che Royal Navy lost in all too brief an interval of time several very useful destroyers, 
patrol vessels and auxiliary ships. The greatest blow perhaps from a nulitary point 
of view was the disappearance during foggy weather, during the night of December 
22nd-23rd, of three destrovers off the Dutch coast, under conditions which have 
not been made public at the time of writing. These mishaps, which serve to emphasise 
the vastness and complexity of the task which our Navy has conducted for three and 
a half years in all weathers, should also remind every one of us, whether at sea or 
ashore, how essential it is to co-operate directly or indirectly in bringing our sailors’ 
tireless efforts to a satisfactory conclusion. Every wireless operator might well 
make it a practice to place against each mishap to an Allied warship the vow that 
his duties will henceforth be conducted with intensified zeal. We can never form 
anything like an exact estimate of the hves and tonnage already saved from the 
enemy by the alacrity of our wireless men, but we are confident that when the war 
is Over there will be no class of seagcer more justified in their consciousness of duty 
well done. 

Convoy DISASTERS. 

In the absence of further data we feel justified in crediting to 4 wireless ” such 
differences as are favourable in the details concerning the convoy disaster in October 
last, when two British destroyers and nine merchantmen were sunk, and the two 
incidents in mid-December off the mouth of the Tyne when one British destroyer, 
five armed trawlers, one British and seven neutral merchantmen were sunk and a 
British destroyer damaged. In October, we were officially informed, the German 
ships escaped owing to the wircless apparatus on both the Strongbow and Mary Rose 
being shot away right at the beginning of the engagement, but in the latter case 
the fact that 88 Scandinavians and ten British survivors were rescued by four 
destroyers—strongly suggests that wireless signals were received оп this occasion 
from the ill-fated vessels. As the whole episode, particularly the non-arrival in 
time of a force detailed to protect the Scandinavian convoy, 1$ the subject of a Court 
of Enquiry nothing further can be said. We may, however, be excused for ex- 
pressing our mystification at the manner in which the enemy obtained such detailed 
information regarding the movements of the convoy and the character of its escort. 
The enemy undoubtedly has still very clever agents working in this country. 


THE OLD, OLD Story: U-Boat ВАВВАВМУ. 

The sinking of the Ellerman liner Hindalgo repeats with almost pathetic 
precision the details of devilment and hardship so frequently revealed since the 
Germans, realising the hopelessness of their military position, threw aside the last 
vestige of humanity which bad veiled their unparalleled brutality. With a precision 
so oft repeated as to be legitimately considered as calculated, the torpedo which 
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gave the Hindalgo its initial list to port destroyed the wireless gear, smashed up the 
port lifeboat and swamped the starboard cutter. Thirty-five officers and men who 
took to the one remaining boat were left to witness the shelling which hastened the 
vessel’s end and then to face great privations and suffering. Making a southerly 
course for land a moderate gale sprang up on the second day and continued throughout 
the third day, when the second cook was buried early in the morning, the donkeyman 
died in the afternoon and the fireman reached a dying condition. On the fourth 
day of exposure, that on which land was sighted, the cook, second steward, two 
able seamen and a fireman died. When ihe survivors reached shore and thcir 
condition was examined by a medical man no less than 20 were taken to a hospital. 
Several of these had fingers and toes amputated owing to the effects of exposure. 
With such facts before us there is no difficulty in understanding and svmpathising 
with the resolutions of the Merchant Seamen's Guild regarding the attitude to be 
taken towards German ships and commerce after tbe war. ' 


Logarithmic Notation 
An Interesting Suggestion 


THE following letter appeared іп a recent issue of our contemporary, the Electrical 
World, and will probably interest many ot our readers : 


“ To the Editor of Electrical World. 

ок, Моша it not be generally advantageous to adopt а common system 
for indicating whether a logarithm is to base то or base e? Some text-books give 
‘log x’ as being ‘loge x,’ and specify the base for other systems, as, for-example, 
‘log х.’ On the other hand, other books call ‘log x’ the common log, or log 10, 
and specify ‘loge x’ when the hyperbolic logarithm is meant. It appears to the 
writer that as such a beautifully simple system is in use to distinguish between the 
trigonometric functions—1.e., ‘ sin x,’ ‘tan x,’ etc., for circular functions, and ‘ sinh x,’ 
‘tanh x,’ or ‘ Sinh x,’ ' Tanh x,’ as used by some writers to indicate hyperbolic 
functions—it should bea fairlysimple matter to distinguish between the two generally 
used systems of logarithms in some similar manner. For instance, ‘log x’ o: 
‘logt x’ would indicate ‘log то x,’ and ‘logh x’ would indicate ‘loge x,’ or the 
“hyperbolic loganthm of х.’ The notation I suggest would be very convenicnt for 
typewriting, and I should imagine rather more convenient for printing than the 
system of indices now in use. It would further remove the confusion due to the 
different usages of various authors as noted above. 

“Г. M. GILLESPIE. 


э 


“ Preston, Idaho.’ 
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UP-TO-DATE VENEZUELA : COMPREHENSIVE COURSE AT NEW NAVAL RADIO SCHOOL. 


Іт has long been apparent to those who have considered the fields still open 
for wireless expansion that no Continent is likely to derive greater immediate 
benefit from this unique agent of inter-communication than that of South America. 
Each fresh issue of the Wireless map of the world shows a growing accumulation 
in this particular area of the significant spots denoting transmitting stations, and 
wherever a new station appears there is an additional inducement to the maritime 
and sea forces moving up and down the coasts to install wireless on all craft of 
importance. Last summer the Venezuelan Republic took the important step of 
establishing a well-organised school at Puerto Cabello for the training of operators 
for service in the Venezuelan Army and Navy. 

Copies of the Official Gazette containing the Decree concerning this establishment 
which have just reached Europe will not be read with enthusiasm by the subjects of 
Kaiser Wilhelm, for although it is specifically stated that the proposed two-year 
course for radio-telegraphists is to include instruction in French and English, there 
is no mention of the language of Kultur. 

During the first year of the course'all the subjects of general telegraphy, together 
with the languages already referred to, are to be studied. The second-year course 
will embrace the following subjects :—Naval telegraphy ; typewriting ; instruction 
in international semaphore signalling with lights and flags and in the international 
Morse Light Code, instruction in the laws, codes and regulations of international 
radio-telegraphy ; the international wireless service; the Universal and Morse 
alphabets ; international keys and abbreviations; transmission and reception 
at the rate of from twelve to twenty words of five letters per minute ; the principles 
of wireless telegraphy ; the construction, management, regulation and installation 
of radio-telegraphic apparatus ; the planning and erection of wireless stations. 

This comprehensive course, together with all things connected with the school, 
are under the direction of a director-professor who works in co-operation with 
the engineer-director of the National dockyards. АЦ the expenses in connection 
with the maintenance of the school are being paid by the Government, and the 
examinations for certificates, without which none will be employed in the Venezuelan 
military and naval wireless stations, are conducted by a Board, including the two 
officials already mentioned together with an Army and a Navalofficer and two titular 
telegraphists. Photographs have already reached us of the inaugural class held 
on board the Venezuelan cruiser, Mariscal Sucre, at Puerto Cabello, under the 
direction of Professor Antonio E. Toro Key. 

D 
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МОКЕ WOMEN FOR WIRELESS. 


In several recent issues we have had pleasure in drawing attention to the growing 
practical interest being displayed by women in various departments of wireless 
work. Now we have to record what promises to be a considerable extension of the 
employment of the fair sex in the construction and testing of apparatus. The 
pressing need for the services of well-educated women for Government work in 
connection with wireless apparatus was recently made apparent by advertisements 
issued to the newspapers through that all-embracing department, the Ministry of 
Munitions, and photographs are published in this issue showing what are 
presumably '' recruits " to this interesting branch of war work, engaged on the 
lathes and driller and on other delicate and important work. The opponents of 
scientific education for girls and young women will now be advised to observe silence, 
for it is not unlikely that by the enrolment of many who have gained a useful 
knowledge of physics in the polytechnics and the more enlightened secondary 
schools much will be accomplished towards giving our aerial forces the equipment 
so essential to their effective employment in the great, and we hope final, 
Struggle for victory. 


ЕТЕ m gH eI 
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TRAINING OF WOMEN FOR WIRELESS APPARATUS WORK AT THE POLYTECHNIC, 
REGENT STREET, W. АТ WORK ON THE LATHES AND DRILLER. 
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ANOTHER JAPANESE HIGH-POWERED STATION. 


The strict censorship which appears to be common to the naval operations 
of the several Allied countries operates with particular severity against Japan, for, 
seeing that our Oriental Allies have no military forces in the field at the moment, 
there is but little to indicate to the man in the street that this gallant nation is doing 
anything of moment in the world war. The general effacement of non-warlike news 
by that dealing with the terrible world upheaval also tends to hide from view every- 
thing taking place in the land of the chrysanthemum. There is evidence, however, 
that Japan is not standing still, and that although the cables may be relatively 
silent regarding her doings she will have much to show, when peace is declared, 
of which she may reasonably be proud. Іп our issue of July we gave some details 
of the powerful station erected at Funabashi as part of the scheme of intercom- 
munication between Japan and the United States of America. This station was 
actually in commercial operation when the entry of America necessitated the sus- 
pension of activities. Now we learn that the Japanese Government has plans, 
which are expected to materialise shortly, for the construction of another powerful 
station at Sushu in the Island of Formosa, which station, according to report, will 
be as large and as well equipped as Funabashi, and will therefore justly claim to be 
amongst the most powerful in the world. This station, it is understood, will be 
open to public use. Next month the Japanese are holding at Tokio an exhibition 
of all-Japanese electrical machinery, including, of course, the now inevitable display 
of wireless telegraph apparatus. 


IBERIAN COUNTRIES’ STEADY PROGRESS. 

Nearer home, Spain and Portugal run neck and neck in their application of wireless 
to their various needs. Following the official order published in the Gaceta de Madrid 
in October last, requiring every merchant vessel of 500 tons and upwards to carry 
wireless whilst engaged in coasting trade, the several Spanish shipping companies 
are busy preparing to comply with the order. In view of the recent re-arrangement 
of the so-called barred zone and the disgraceful habit which the German pirates have 
developed of sinking neutral boats without warning and apologising afterwards for 
their calculated mistake, the decision of the Spanish Government is likely to result 
in a considerable saving of men and material, apart from the ever-present value 
of wireless as a means of bringing first-aid in stormy weather. Portugal, too, having 
satisfied herself by the test of experience that “ wireless " is indispensable to the 
proper development of her colonial possessions, has recently set apart £75,000 out of 
a loan of £1,000,000 for wireless telegraph stations in Angola. 


Correspondence 


EDITORIAL ХОТЕ.-ІП view of the recently published articles by Dr. de 
Groot, the following letters will be found of interest :— 
The Edilor, THE WIRELESS WORLD. 

SIR,—1 have just read with great interest the articles by M. Cornelis J. de Groot 
on the “ Matter and Elimination of Strays " which have appeared in your recent 
numbers, and think that you may perhaps find the following notes not altogether 
devoid of interest. 

During the three to four years that I have been an operator, I have devoted 
some time to a comparison of the strength, frequency and type of stray, and the 
meteorological conditions prevailing at the time of observation. Оп a voyage from 
England to Japan, via Cape Town and Singapore, covering the months of May to 
November, I made regular observations, thus collecting much data. This I have 
compared with the above-mentioned articles, seeing that for a portion of the voyage 
I was in the zone dealt with by M. de Groot, and I find the two to bein close agrec- 
ment. I would, however, like to mention one or two points I have observed in 
addition to facts stated in the articles, more particularly in reference to the 
classification of strays as to electrical nature and source. 

_ Ihave noticed that there is a certain type of stray which, as regards sound and 
frequency of recurrence, would appear to be allied to the Type 1 (Loud ала sudden 
clicks) of M. de Groot, but whether they originate in lightning discharges is not 
certain, for they have becn observed in various quarters of the globe and under 
different meteorological conditions. This much, however, is quite certain, that they 
are the sure precursors of rain. Sometimes they were observed twenty-four or 
forty-cight hours before the coming of the rain, whilst at other times only a space of 
а few hours intervened between the time of their being recorded and the actual fall, 
and when the sky was cloudless without any apparent indication of rain. Again, 
they have been noted in the North Atlantic in mid-winter when the sky has been 
totally overcast for several days prior to their advent. They would therefore appear 
to be associated with rain or rain-bearing clouds. 

All operators of any experience are familiar with the sizzle or hissing X's which 
precede a white squall. А similar type of stray is to be observed during a lightning 
storm when the centre of the disturbance is in the immediate vicinity of the 
receiving aerial, but, unlike the white squall type, this particular class appears to be 
governed by the successive lightning flashes. Commencing weak, it grows in strength 
until it will obliterate even the strongest signals, and it is terminated suddenly by а 
flash of ligbtning and click in the telephones of Type r. The length of time of 
duration varies greatly from one or two minutes to tcn or fifteen or even more 
minutes. This svggests the setting vp of a state of clectrical stress between the 
aerial and the clouds or some other body or part of the atmosphere. 

Strays of Type 3 (the most frequent and most troublesome type) I have 
observed both iu cloudy and clear, in dry and wet weather, and near land and in 
mid-ocean. They appear to have their origin in some source entirely different and 
apart from either of the other two classes. Probably they are due to the action of 
some body or bodies—e.g., the sun—outside our own atmosphere and yet suffi- 
ciently powerful to create disturbances in the cther. 
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In direct contrast to the almost ceaseless rattle in the telephones, which is the 
general rule in the tropics, is the entire absence of all classes of strays that I observed 
on voyage during the winter months in the Arctic. Throughout the period of total 
darkness no strays of any kind were recorded, even when there were aurora displays 
in the heavens. The advent of spring, together with the return of the sun and rain, 
was accompanied by strays of the ‘ Rain Туре” I first mentioned, and of Type 3, 
although up to the month of June (at which period there was twenty-four hours of 
sunlight per day) the intensity of what disturbances were noted was far below that 
which is common in the tropics. 

As М. de Groot points out and emphasises, the superiority of the musical note 
is very clearly demonstrated in ''stray " disturbances. In this matter I should 
like to mention that the synchronous spark of the “ Marconi 5-kw. Special бей” 
possesses very great atmospheric piercing properties.—Yours etc., 

(Signed) HARRY ROBINSON, 
Operator. 

SIR,—With regard to X's, observations covering a number of years have led 
me to the conviction that, as a gencral rule, a variation in the number and strength 
of X's will be followed within a few hours by a variation in weather conditions, 
such variations depending upon the locality, season of the year, and the type of X's 
recorded. І have found this rule to hold good for all parts of the world. Success- 
fully to interpret the “signs ” and predict the kind of weather it is necessary to 
study the various classes of X's with relation to the various weather conditions 
causing them ; to consider the locality, whether land or sea, mountainous or flat, 
wooded or bare, whether tropical, sub-tropical or temperate, and to consider the 
season of the vear and the weather usually met with at that time in the particulor 
locality. With experience, and taking all these things into consideration, a fairly 
accurate prediction can generally be made as to approaching disturbances, their 
nature, intensitv and probable time of arrival. Similarly while the “ dirty weather ” 
is in full swing, its termination can generally be foretold by a few hours, by the 
diminuticn of X's. Another interestiag point I have observed is the relation 
between X's weather and distant signal strength. Оп a night when increasing X's 
denote coming dirty weather, signals from distant stations will be below normal, 
often considerably so, and if well away from land, no signals will be heard all night 
on many occasions. Sometimes this reduction below normal is observed from one 
broad general direction only, whilst signals from the opposite direction are normal. 
I have invanably found that the direction of worst radio cominunication is the 
direction from which the predicted disturbance comes. From this I deduce that 
radio signals on passing through an atmospheric disturbance are reduced in strength, 
particularlv if the disturbance 16 intensely electrical. In fact, I might almost say 
that the reduction is in proportion to the extent of the purely electrical part of the 
disturbance. 

Conversely, when X's begin to diminish and the centre of the disturbance has 
passed—the time when (in tbe North Atlantic, for example) a gale has just backed 
to the N.W. and is blowing itself out, though still blowing strong, and the barometer 
begins to rise—signa] strength riscs in the direction from which the disturbance 
came, and falls in the direction taken by the departing disturbance. Very frequently 
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signal strength rises above normal in the first-stated direction—riscs so that “ freaks ” 
often occur. This is particularly the case in the North Atlantic in winter, and it 
may be said that the longest distances and best results will almost always be obtained 
just immediately after the centre of a disturbance has passed, and these results will 
be obtained from, and in, the broad general direction from which the disturbance 
has come. 

In this connection I find part of the article entitled “ Features of Long Distance 
Stations of American Marconi Co.," in the 1917 Year Book, most interesting. I 
refer to page 740, where it is recorded that a discrepancy was observed between 
the true directivity and the apparent directivity of the waves received from other 
long-distance stations. The writer says that when signal strengths were ncrmal, 
the apparent directions lay close to the true direction, and when below normal 
there were deviations of sometimes large extent. He also notes that Arlington’s 
apparent direction was farthest from true on the night that a tropical storm warning 
was being broadcasted. 

Now, do not these deviations of direction and weatherings of signal strength 
point to atmospheric disturbances as the direct cause ? АП the above observations 
seem to indicate it. Also, considering that note about Arlington, the “tropical 
storms ” referred to are well known to be intenscly electrical in character, and, as 
stated, caused the greatest deviation in directivity. From my own experience I 
find that the more highly electrical a disturbance the further below normal does 
signal strength go when the signals pass through the zone of disturbance. 

In support of my suggestion that atmospheric disturbances of more or less 
electrical character cause the weakening of signals and the deviation from true 
direction, may I hazard the opinion that the following is the explanation ? 

It is known that conductors and electrically charged mediums are opaque to 
electro-magnetic waves. Then, waves travelling from A to B encounter a zone of 
more or less highly electrified atmosphere—an atmospheric disturbance, more ог 
less electrical in character. This zone will be opaque to the waves, so they must 
needs bend round it, or be diffracted, and will thus arrive at B from a new angle. 
and be reduced in strength. It follows that the nearer the receiving station B is to 
the disturbance, the greater or more noticeable will be the effects. The effect 
would be similar if a high mountain were between A and B and near B. To my 
mind, all observations appear to bear out this explanation. It would be interesting 
to observe with a radiogoniometer what effect a mountain, screening a transmitting 
station, has on the direction of the received waves at different distances from the 
mountain. 

Before concluding I should like to express my hearty appreciation of Mr. 
Bertram Hoyle’s article, “ An Outline of the Design of a Wireless Station,” which 
has been appearing recently in the WIRELESS WoRLD. I have just lately read 
the last part of it, and I must say I enjoyed the whole article immensely ; it just 
filled a gap nicely, and I would like to see it published in book form. I am also 
greatly interested in the article on “ The Three-Electrode Valve ” and find it very 
instructive. Truly your most excellent magazine is ever improving, and you have 
my best wishes for its continued and growing success.— Yours, etc., 

(Signed) A. DINSDALE. 


Equivalent Resistances Calculation 
By P. BAILLIE, L.Sc. 


WE already have considered in these columns the case where a condenser is 
shunted by an inductance, and a quick method of calculation has been given 


about this subject. Another method will now be given which refers to another 
case frequently met with. 

It is a common practice to place in parallel in a wireless circuit a condenser 
and a resistance or an inductance and a resistance. 

For instance, this happened when connecting a detector, a 'phone, ог an 
indicator (excepting an electrostatic voltmeter which has only capacity) across 
the armatures of a condenser. Dielectric conductivity or leakage between plates 
also gives the same effect. 

Shunting a condenser with a resistance increases the apparent capacity of 
this condenser ; and the amount of this increase is depending upon the frequency 
of the oscillations which are travelling 
through the circuit. 

When the circuit oscillates with its 
natural period the shunting resistance 
causes an alteration of this period. This 


is to be considered in a great many и 
cases—for instance, in wavemeters ог 
in some receiving or measuring devices 
using waves of little or no damping. 
Moreover, it may be noted that shunt- R' 


ing a condenser bv a resistance causes a 
diminution in the apparent resistance 
of the circuit. And this is a means in 
use for reducing the resistance of certain 
circuits, FIG. 2, 
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Asimilar effect is produced when shunt- 
ing an inductance by a resistance. The 
apparent inductance and resistance are 
diminished. This is a further way of re- 
ducing the resistance of a circuit. 

Quantitative study 15 easily done by 
considering complex impedances. Let us 
recall it briefly. | 

Let us denote Ьу: 

C capacity of condenser. 
R resistance in parallel with C. 
С1 apparent capacity. 


FIG. 3. R? apparent resistance in series 
with СІ, 
[Z] and [Z1] complex values of impedances. 
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Consider now the case of a resistance, R, shunting an inductance, L. 
Let us denote Бу: 

[Л apparent inductance after shunting. 

R! apparent resistance in series with L1. 
сла а 
[2] К у-І.1Іо 

2,2 = 2 
[2 = Рі /—r.L!w 
and the two sets are equivalent when [7] = [Z!] 
RL? о? К?Т, 
н FKF-elpa Г рат, 


We similarly have 


This can be written : 


R? 
R! I L1 $2 
R^ № am 
ЕД R? 
EA сара 


Before shunting, apparent resistance of inductance, L, was В, =То; after 
shunting apparent resistance of the set is 
р= V Ry +L? w. 


Then ваи 
К, (2) 

I+ R 

As already stated, the natural wavelength of an oscillating circuit is altered 
when shunting a condenser or an inductance. The variation can be calculated, 
though to do so is somewhat tedious. In the common case where the equivalent 


resistance АТ is small compared with inductance, the effect on the wavelength 
of this extra damping can be neglected. Then the ratio of wavelengths 15 


А 21 СІ 

Н ximately — = : 

approximately x c 
All these formule are solved by the accompanying nomograms, Fig. 5 and 


lig. 6. 

These are based on a graphical method of calculation, several applications 
of which have already been published in this magazine. We merely shall explain 
their use. 

Let us consider an example ; for instance, consider the shunted condenser, 
Fig. 3. We then shall use nomogram, Fig. 5. 

Draw a straight line (Fig. 4) from point o.oor mfd. of the C scale to point 
I,j200 m. of the A scale. It meets scale X at А. Join A to point 500 ohms of 
R scale by a straight line. It meets scale Y at В. Read on the right-hand scale 


1 1 
value of К. 0.62, and on Ше left-hand scale value of < 2.62. The set 


condenser-telephone is then equivalent to a condenser of capacity С1=0.0026 mfd. 
having in series a resistance R1—309 ohms, 
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If the circuit has to be tuned on a wavelength 1,200 metres, an inductance 
of 155 mhys. will be required instead of 400 mhys. as with the condenser alone. 
The condenser alone opposed to the current an effective resistance : 


R,— ~-=637 ohms. 
Cw 


Shunted by the resistance 500 ohms, the effective resistance opposed will 
be р. 
Referring to nomogram, Fig. 6, and joining by a straight line point 500 of 


Б =0.38 will be read at meeting with 


с 


R scale to point 636 of К, scale, the ratio 


corresponding scale. 

Hence p=242 ohms. 

Reciprocal problems can be solved in a similar way. А shunted inductance 
should be treated in the same manner with the aid of nomogram, Fig. 6. 

It should be noted that numbers of the К scales may be multiplied by то, 
тоо, etc., provided numbers of the à scales (or of the С scale) be divided by то, 
100, etc. 


COVER OF CHRISTMAS CARD FROM RUHLEBEN CAMP, GERMANY, DESIGNED 
BY INTERNED OPERATORS. FOR CHRISTMAS CARD, SEE PAGE 732 


Among the Operators 


SUNK» BY MINE. 


WE regret to bave to record the death of Mr. Charles Bernard Francis Morgan, 
181 years of age, of Brighton, who was lost when his ship was mined on October roth, 


OPERATOR С. В. MORGAN, 


1917. Mr. Morgan was educated at the Preparatory 
School and the Xaverian Colleges at Mayfield and 
Brighton, and trained for a wireless operator at 
the British School of Telegraphy, London, where 
he gained his P.M.G. certificate. On joining the 
Marconi Company he proceeded to sea almost 
immediately in October, 1916. His sixth voyage 
terminated fatally with the sinking of the vessel. 
Our heartfelt sympathy goes out to his 
parents and relatives in their sad bereavement. 


THE HALIFAX DISASTER. 


The great and terrible explosion which occurred 
at Halifax, Nova Scotia, when a munition ship 
collided with a Belgian relief ship, and which 
shook the civilised world with grief and sympathy 


at the appalling loss of life, and devastation, following in its wake, is of too 
recent date to require any attempt at description here. Through this un-thought- 
ot agency of death it is our very sad duty to chronicle the deaths of four Marconi 
operators serving on different ships near the scene of the catastrophe. 

Messrs. Arthur Greenwood Mitchell, of Lidget Green, Bradford ; Reginald 
Charles Lovell Pitcher, of Maidenhead ; Arthur Edward Charles Mann, of Gorton, 
Manchester ; and John Francis Lawless Armitage, of Higher Broughton, Man- 
chester, were the victims of whom we speak. 

Mr. Mitchell, who was 22 years old, was educated at the Yorkshire Board 


Schools at Woodroyd, Princeville, and Marshfield 
respectively, and on leaving school entered the service of 
the Electricity Department, Town Hall, Bradford, 
afterwards joining the Marconi Company as learner in 
April, 1915. Оп account of his previous knowledge ot 
telegraphy, he quickly qualified, and proceeded to sea 
in July, 1015, serving on three vessels previous to the 
one on which he last sailed and made the supreme 
sacrifice. | 

Mr. Pitcher, aged 22 years, received his education 
at the Maidenhead Modern School and the Polytechnic, 
Regent Street, W., and was trained in wireless telegraphy 
at the London Telegraph Training College. In November, 
1915, he joined the Marconi Company, and sailed on his 
first voyage the following month. The last vessel, on 


which he was making a fourth consecutive trip, WaS OPERATOR A. G. 


MITCHELL. 
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her need. | 
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Station, Manchester. 


the fourth ship on which he had served his country in 


Mr. Mann, born in February, 1899, was educated 
at the Ardwick Central School, Manchester, and after- 
wards employed as shorthand typist in the office of 
the Chief Goods Manager, L. & Y. Railway, Victoria 
He received his wireless training 
at the City School of Wireless Telegraphy, Manchester, 
and joined the Marconi Company on June 12th last, 
shortly afterwards making his first trip. On his next 
voyage he met with disaster, and his name is now 
included in the imperishable roll of honour. 

Mr. Armitage, aged 18% years, was educated at St. 
Patrick’s School, Manchester, and trained in wireless 


OPERATOR A. E. C. MANN. at the City School of Wireless Telegraphy, Manchester, 


whilst employed 


as а salesman by the American Shoe . 


Company, Deansgate, Manchester. Не joined 
the Marconi Company in November last, 
proceeded to sea a few days later, and was yet 
another of those brave sons of England who 
was called to give his life for his country's 
cause. Our expressions of condolence with the 
parents and relatives of these young men are 
shared, we are sure, by all our readers, and 
we trust some degree of comfort may be derived 
from the knowledge that they were killed 
whilst at their posts of duty. 


ACCIDENTALLY DROWNED. 
Extremely sad is the case of Mr. John 
Edward Gaywood, 


in the darkness. 


OPERATOR К. С. Г. PITCHER. 


who, although he had reached port on a ship which 
had been badly damaged by a torpedo, lost his life 
by accident on December 6th last. 

It appeared that the deceased was returning to 
his cabin about eight p.m., bringing with him an 
American oil lamp, used for heating his cabin. On 
his way he had to pass a hole in the bridge made by 
the explosion when the vessel had been torpedoed. 
The hole was protected by a rope, and during the 
night nothing was seen of Mr. Gaywood. Next 
morning the lamp was found near the hole, but the 
rope was missing. Apparently he had fallen through 
Search was instituted, and in the 


OPERATOR ]. Е. Г. ARMITAGE afternoon his body was found by the ship’s diver. 


1915] AMONG THE OPERATORS 


An inquest was held, and a verdict of “ accidentally 
drowned” returned. Trained in the Marconi School, 
voung Mr. Gaywood was only 21 years of age, and had 
been іп the Marconi service for 2% years. Не had 
served on several ships, and was held in high regard by 
all who knew him. 


The funeral took place at Hornchurch, the body | 


being brought from Fishguard by the second officer, 
Mr. Howard. The oak coffin was covered with the 
ship’s red ensign, which had been wrapped round his 
body on its being brought ashore, the flag being later 
presented to the parents. The captain and crew were 
represented by Mr. Howard (second officer), who was 
accompanied by Mrs. Howard, while the Marconi 
Company were represented by Mr. Whitmore (inspector). 
The service was conducted by the Rev. A. C. Kibble, 
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OPERATOR J. E. GAYWOOD. 


C.F. There were numerous floral tributes, including those from the officers and 
crew of his D the members and staff of Messrs. Temperley & Company (ship's 


munication Company, Ltd. 


owner) and the Marconi International Marine Com- 


DE ATH FROM ILLNESS. 
We regret to report the death of Operator Charles 


Herbert James Somerscales, who was taken ill on board 
his ship, and removed to Plymouth Naval Hospital. 
He died on December 22nd last at the age of 17% 
years from malaria, brain fever supervening. 

Mr. Somerscales was educated at the Erith County 
School, employed as lad writer for a time at the Royal 
Arsenal, Woolwich, and trained in wireless telegraphy 
at the British School of Telegraphy. Не entered the 
service of the Marconi Company in April, 1917. We 
deeply sympathise with his parents and relatives in 


С. Н. J. SOMERSCALES. their great bereavement. 


Share Market Report 


Гохром, January 15th, 1918. 
BusixNEss has been very quiet in the share market during the past month. There 
has been small investment buying, and the prices of all issues are well maintained. 
Marconi Ordinary, £3 15. 1034.; Marconi Preference, £2 135. 9d. ; Marconi Inter- 


national Marine, £2 115. 3d.; Canadian Marconi, 
{т 55. 3d.; Spanish and General, gs. 


115$; American Marconi, 


Instructional Article 


NEW SERIES (Мо. 11). 


EDITORIAL NOTE.—In the opening number of the new volume ше com- 
тепсей а new series of valuable instructional articles dealing with Alternating 
Current Working. These articles, of which the present is the eleventh, are being 
specially prepared by a wireless expert for wireless students, and will be found to be 
of great value to all who are interested in wireless telegraphy, either from the theoretical 
or practical point of view. They will also show the practical application of the 
instruction in mathematics given іп the previous volume. 


ROTARY CONVERTERS. 


56. Direct Current Motors.—A rotary converter is a machine by which 
continuous current is transformed into alternate current or alternate current 
into continuous current. The first process is the usual function of the machine, 
but for the purposes of wireless telegraphy the process is inverted, the direct 
current being transformed into alternate current. 

It has been seen that when a coil of wire is rotated in a magnetic field an 
E.M.F. is induced in the coil. Conversely if a direct current is passed into the coil 
a magnetic field will be erected round the coil which will cause the coil to revolve. 

In the caseof theal- 

——— Ue gd niis 
is reversed in direc- 
‘tion each half 
period. Itisobv.ous 
that passinga direct 
current into the coil 
will cause it to re- 
volve only half a 
revolution. In 
order, therefore, to 
produce a complete 
revolution of the 
coil the current will 
have to be reversed 
at each half period. 

This is attained 

by adding a com- 
mutator to the 
shaft in place of 
тэ the slip-rings pre- 
Ad hee od 4» | viously used in 

connection with 
I] K.W. ROTARY CONVERTER. the alternator. 
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In Fig. 54 is 
shown а single coil, 
the ends of which are 
connected to two half 
rings. Consider firstly 
the production of a 
current when the coil 
is rotated in a mag- 
netic field. As the 

+. coil is rotated from 
the position shown in 
Fig. 54 to that shown 
in Fig. 55 the current 
flowing through the 
coiland in the external 
circuit when the brushes are connected together will have increased from zero 
to a maximum and decreased to zero again. The current leaves the coil by the 
brush X, and enters by the brush Y, X being therefore the positive brush. Now 
as the coil passes the zero position, that is when the coil is at right angles to 
the magnetic field, the commutator, A, under the negative brush, Y, passes under 
and makes contact with the brush X and the commutator B passes under and 
makes contact with the brush Y. After the coil passes the zero position the current 
flowing in it is in the opposite direction, as shown іп Fig. 56, but, since the com- 
mutators have passed under the opposite brush, the current will still leave the coil 
by the brush X, the current in the external circuit being, therefore, іп the same 
direction. We thus have the current in the external circuit rising to a maximum 
and decreasing to a minimum, then rising to a maximum and decreasing to a 
minimum again, but in the same direction as shown in Fig. 57. 

It must be noticed that in the figures shown the currents are induced ones. 
Therefore if a current is passed into the coil the direction of rotation will be 
opposite to that shown in the figures. 

It is therefore seen that if a continuous current is passed into the coil the coil 
will revolve. This is м. 
the principle of а 
direct-current motor, 
and is made use of 
in rotary converters. 

If now an arma- 
ture is wound with 
coils of wire placed 
in a magnetic field 
and the coils are 
connected to a come 
mutator the armature 
will revolve when а di- 
rect current 15 passed 


FIG. 54. 
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into the coils. If 

another suitable wind- 

ing is added to the 

armature and con- 

nected to slip rings 

and rotated in the 

same magnetic field 

an alternating current 

will be produced by 

— the second winding, 

which alternating cur- 

rent can be utilised in 

an external circuit. 

22D We thus have an 

armature with adirect- 

current winding and an alternate current winding rotating in the same magnetic 

field. Since the alternate-current and direct-current windings are separate, the 

voltage of the alternating-current side is independent of that of the direct- 
current side. 

Let the two armatures be wound with the same number of turns in exactly 
the same way, and the direct-current winding be supplied with 100 volts and 
taking тоо ampères to drive it as a motor. Now since the alternate-current 
winding is similar to the direct-current and revolves in the same magnetic field 
he pressure at the slip rings of the alternate-current winding will be 100 volts 
maximum —that is, the virtual voltage will be 


200 70:7 volt 


FIG. 56. 


It will be seen, however, that this is only the case when the two armature 
windings are identical, which case will be referred to again. If the two windings 
are different, then the only factors common to both the alternating-current and 
direct-current sides are: (т) the strength of the magnetic field, (2) the speed of 
rotation of the arma- 
ture, the alternate- тг 
current ‘voltage de- 1 
pending, therefore, on 
the alternate-current +44-- 
armature winding. +. 

Now these two 
windings can with 


ҤЕ 


great advantage be t 
combined into one +}+ 
winding. In Fig. 58 ++ 


is shown а single coil - 
armature connected 1^ 
to a two-part com- 
mutator. И now the 
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armature winding is tapped at two equidistant points and taken to two slip rings 
we then have the onearmature winding acting as the direct current-motor winding 
and the alternate- 


current generator 
winding. 
It will be seen that 


by tapping the wind- 

ing at two equidistant A.C 

points and connecting 5/2 Rings 

the ends to two slip 

rings single-phase cur- FIG, 58. 
rent is produced, but 

if three equidistant points are tapped and taken to three slip-rings three-phase 
current is available, with, of course, an alteration in the voltage and current 
supplied. 

57. Voltage Ratio of Converter.—It has already been seen that if a voltage 
of 100 volts is applied to the primary or direct current side of a converter 
the voltage of the alternate-current or secondary side will be roo volts maximum, 
or 70°7 virtual volts, if the alternate-current winding is a single-phase one. The 
voltage obtainable from single or more phases can also be calculated from a 
formula. 

In a single-phase winding the tappings are taken off at points 180 degrees 
apart. For a two-phase four-ring armature the tappings are taken off at 180 
degrees apart, and for a three-phase three-ring armature 120 degrees apart. Let 
the distance between the tappings on the slip-ring equal the pole-pitch (the 
pole-pitch being the distance between the centres of two magnet poles) divided 


D.C. 
Commulalor 


by a constant, or distance between tappings =Pe pitch, 


Then К for single, two and three phase respectively =r, I x Я and it can be 


shown that the virtual value of the alternate current voltage is 


Йыл = 4/2 sim K 


continuous voltage . 90 


where K has the above values. 
It will then be found that, if roo be the continuous voltage, the alternate 
current voltage will be 
70:7, 707, 61:2 volts, 


for single, two and three phase-converters respectively. 

58. Current available from Converter.—In order to arrive at an approximate 
figure for the current obtainable from a single, two and three phase converter let 
the converter losses be negligible and the current and voltage be in phase—that 
is, the machine has unity power factor. 

Let the continuous voltage be V and the current be С атрёгез. Then we have 
VC=V,C,=2 VC, where V,, Ci, V2, Co, is the voltage and current for single 
and two phase converter respectively. It сап be shown that the power of a 
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three-phase circuit is equal о 4/3 V,C,. so that VC — үз V;C; and since 
V,-—-:707 volts, V,—-707 volts, Р;--бі2 volts, we have, letting the continuous 
current be 100 

IOO 100 100 


0707" =" “ах 207” AU бта 


ОГ 
100, 141-4, 707, 943 


as the continuous single, two and three phase currents available. 

59. General Consideration of Converters.—On page 782 is shown a 1] kw. 
rotary converter with a starting resistance and shunt regulator. Both these 
resistances are connected in the direct-current side of the machine, assuming the 
converter is to be run off a direct-current circuit and thus used for the supply of 
alternating current. 

If the shunt resistance, connected in the field of the motor, is increased or 
decreased the current in the shunt winding is decreased or increased and conse- 
quently the field is weakened or strengthened. This will cause the speed of the 
armature to be increased or decreased respectively. Now it has been shown that 
the ratio of the voltage of the alternate current and direct current side is fixed 
when a common winding is used, and, therefore, no alteration in speed of the 
armature can alter the voltage available. 

Since, however, the shunt regulator controls the speed, any alteration in its 
resistance will affect the frequency of the supply, and is used between small limits 
to bring the frequency of the machine the same as the frequency of the primary 
circuit, that 1s to obtain resonance. 


(To be continued.) 


A “ Wireless” Potato 


prese | THE remarkable potato, a photo- 
pe graph of which is reproduced here- 
Ж» with, was grown on the Marconi 

R 


allotments at Chelmsford. The weight 
of this vegetable bird is 2 lb. 10 
oz., and on being sold by public 
auction at Chelmsford realised over 
£21 in aid of the Y.M.C.A. Hut Fund. 
No surprise was experienced at the 
works on the production of this 
creature, as manv other wonderful 
devices have come from the same 
quarter. 
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PITMAN’S DICTIONARY ОЕ COMMERCIAL CORRESPONDENCE IN 
ENGLISH, FRENCH, GERMAN, SPANISH, PORTUGUESE, AND 
RUSSIAN. New Edition. London: Sir Isaac Pitman & Sons, Ltd. 7s. 6d. 
net. 


WE learn from the preface that the aim of this book is to enable students of 
commercial correspondence to overcome the difficulties encountered by all those 
whose task it is to express themselves in a foreign tongue in the shortest possible 
time. With this object in view commercial expressions have been supplied in the 
languages dealt with, which would be sought in vain in ordinary dictionaries. This 
alone should make the work exceedingly valuable to the business man. 

The method adopted in this dictionary is to take each word in English in 
alphabetical order and then to give its equivalent in each of the languages. It is 
good so far as it goes, but, of course, is useless if the reader desires to ascertain the 
English meaning of a foreign commercial phrase. In Appendix I., we find 
the foreign equivalents of days of the week, months, seasons, cardinal numbers, 
ordinal numbers, and miscellaneous terms, together with a short article on com- 
mercial letters in their various national forms. This section is very useful to an 
Englishman who wishes to send a form letter in a foreign language, and numcrous 
examples are given. Appendix П. contains tables of Russian declensions and 
conjugations. 

The work has apparently been most carefully carried out, but would scem to 
need companion volumes in the various languages, if the best use is to be made of 
it. Thus to an Englishman having correspondence with a Spanish agent, the Spanish 
equivalent of this book would be just as useful as the English version. 

We would draw attention to the relatively low price at which this book is 
published. It is a large volume, containing no less than 718 pages, and is certainly 
excellent value for the money. 

ж ж ж ж ж Ж 


TELEGRAPH PRACTICE. By John Lee, М.А. London: Longmans,Green & Со. 
2s. 6d. net. 


To those who have some acquaintance with the inside working of the telephone 


De А тим) р! тї! ТП)! mum 
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and telegraph systems of the world, this expertly written book, “а study of com- 
‘parative method," by the Postmaster of Belfast and late Deputy Chicf Inspector 
of Telephone and Telegraph Traffic, G.P.O., London, is intensely interesting and 
instructive. To the average man who simply hands in and stamps his telegraph 
form, bothering no further about it so long as tbe service is performed, it is an 
education, as he is informed of the numerous processes, telegraphic and otherwise, 
through which it passes in the interim. The functions of the different systems 
and instruments employed by various telegraph administrations of the world are 
lucidly described and compared, reference being made to modem systems, such as 
the Creed, Murray Multiplex, and Western Electnc. Telegraph Practice should 
be included not only on the bookshclf of the telegraph man universally, but on that 
of all who use the services of the telephone and telegraph. й 
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CONTINUOUS-CURRENT MOTORS AND CONTROL APPARATUS. Ву 
W. Perren Maycock, M.I.E.E. London: Whittaker & Co. 65. net. 


Mr. Maycock’s works are distinguished from those of many other technical 
writers by a refreshing disregard of the conventional methods of text-book writing. 
They are, in brief, written with the idea, not of showing how much the author knows, 
but what the reader should know. Those who possess this writer’s well-known 
book on Alternating Current Work, in which a difficult subject is handled with next 
to no mathematical treatment, will understand what we mean. The book before 
us, Which is well up to the author's usual standard, deals with “ continuous-current 
motors and control apparatus " in a clear, up-to-date, and very thorough manner. 
The object of the work is well stated in the Preface, and we cannot do better than 
quote the following paragraph: “ This particular book is intended for the owner 
“who has (or desires to have) continuous-current motors fitted on his premises or 
“іп his works, for the consulting engineer who will advise him, for the contractor 
“and supervising cngineer who will carry out the instellation, for the man who will 
“subsequently have charge of the machine, for the civil or mechanical engineer 
“who desires some knowledge of the subject, and—last, but not least—for the 
“student.” 

Chapter I. deals with the elementary theory underlying the action of motors 
and the construction and connections of a modern machine ; Chapter II. with the 
starting of motors that have only to be started and stopped ; Chapter III. with 
apparatus for starting, varying the speed, and reversing motors; Chapter IV. 
with a fuller treatment of the theory of motors; Chapter V. with the resistance 
elements and more complicated types of control apparatus ; Chapter VI. with 
efficiencies and in Chapter VII. there is a sorting out in classification of the different 
kinds of control. There are three valuable appendices, the first showing how to 
calculate the resistance steps for use in starting a motor, the second dealing with 
the use of logarithms, and the third with the connection of a motor to a higher or 
lower voltage than that for which it is rated. 

On opening the book the reader is immediately struck by the fullness with which 
it is illustrated. We are glad to see that early and relatively unimportant historical 
matter has been omitted, so that the student may come immediately to modem 
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and useful material. On a number of occasions, we have been requested by readers 
to furnish them with the name of a good book dealing with automatic starters and 
we cannot do better than refer them to the volume before us. It will not be going 
too far to say that every wireless operator who is interested in something more than 
the mere handling of astandard shipinstallation, and all men who are engaged on land 
station work, will obtain great benefit by studying this volume. The general reader 
will be interested to find descriptions of such modem applications of the electric 
motor as the Tilling-Stevens petrol-clectiic bus, the small electric trolleys familiar to 
travellers at Euston and other railway termini, and coal-cutting machinery. Alto- 
gether this is an excellent work, and well produced. 


One Hundred Years— Each Way 


„Ап Interesting Speculation 


RECALLING to mind the fact that it is just one hundred years since six young 
engineers met in a Flect Street coffee tavern, and thereby laid the foundations of 
the Institution of Civil Engineers, the Daily Telegraph puts forward the following 
entertaining speculation : | 

“ Tf one could only show the engineer who planned the pyramids the engineering 
“marvels of to-day, which, we wonder, would astonish him most—a wireless message 
“from America, a first-class locomotive, an aeroplane, the cantilevers of the Forth 
“ Bridge, a Dreadnought, a submarine or the Twopenny Tube ? ” 

The absence of the gentleman to whom the queries are addressed certainly 
relieves him of an embarrassing task, апа we certainly, being more or less іп the 
position of the Chairmon of a local Bench who finds himself confronted by a law- 
breaker from amongst the bosom of his family, “ decline to adjudicate " in such a 
matter. We can, however, support the autbor of this poser in his following 
assertion . . . “ yet a century ahead our descendants will probably be astonished 
“that the brains of to-day were baffled by difficulties to which they know the simple 
“answers.” 

The science and practice of wireless telegraphy is not without its unsolved 
problems, but when one looks back and realises that seventeen years ago the oppor- 
tunity had not been afforded to the newspaper Press and to many of our most 
distinguished scientists to ridicule the report that wireless signals had been definitely 
received across the Atlantic, we are justified surely in the belicf that all our present 
difficulties will melt like hoar frost in the sunlight, and that long before another 
century has elapsed the wircless engineers of the generations to follow will be engaged 
upon the development of discoveries which even the most visionary amongst us 
dare not entertain as being within the realms of possibility. At that time an 
Institute of Radio Engineers may not only have palatial buildings in the vicinity of 
the Houses of Parliament but may actually be looked upon by our legislators as 
worthy of encouragement. 
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THE interesting photograph оп this page shows the Ladies’ Football Club belong- 
ing to the Marconi works at Chelmsford. The club was formed on March 27th, 
1917, for the purpose of playing a game for the British Red Cross Society, and on 
that occasion they did so well that it was decided to continue to run, with charity 
as their object. Three matches only were played during the season of 1916-1917, 
the first one being lost, the second a draw, and the third ending in a win of four 
. goals to three. At the commencement of the present season, it was naturally found 
that money was required in order to successfully carry out the object in view, with 
the result that a concert was given on their behalf, resulting in a profit of £12 Is. 3d. 
Great success has attended the ladies in their efforts so far—both as footballers and 
as helpers in various charitable objects—and every week most eulogistic comments 
can be observed in the Press. 


KEY TO PHOTOGRAPH—READING LEFT TO RIGHT— 

V. Bryant (Assistant), Misses Marshall, Cawley, Everett (Treasurer), Lyster, Kerley 
(Captain) and Attridge. W. S. Bloomfield (Secretary and Trainer), Misses Banham, 
Green, Johnson, Hurrell and Francis. 
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The accompanying photograph shows the late Mr. G. W. Paalman, a telegraphist 
in the employ of the Société Anonyme Internationale Telégraphie Sans Fil, whose 


death occurred at Nagasaki, Japan, on 
September 2151 last. Mr. Paalman, who 
was of Dutch nationality, joined the wire- 
less service on February Ist, 1913, and had 
seen service on a number of ships. At 
the time of his decease he was acting as 
wireless telegraphist on the s.s. Oranje. 
Death occurred from acute catarrhal enter- 
colitis and jaundice. The funeral took 
place at Nagasaki, and was attended by 
the late telegraphist’s colleagues, and 
officials from the ship. Above, we give a 
photograph of the grave. 


THE SEAPLANE—WIRELESS MAST ACCIDENT. 

Test-Lieutenant (Acting Flight-Com- 
mander} G. de Ville, whose photograph we 
give, as detailed in our last issue had 
the misfortune to collide with a wireless 
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THE LATE MR. С. W. PAALMAN. 


F 
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body to safety. 


ACTING FLIGHT-COMMANDER . 
G. DE VILLE. operator, who was 


lost at sea in No- 
vember last while engaged on seaplane patrol. Deep 
sympathy is felt for the young man’s parents, who 
reside at Ealing, 


DEATH THROUGH COLLISION. 


We regret to learn from the Lincoln and Stamford 
Mercury of a fatal accident while flying in Hampshire 
to Second Lieutenant John Edwin Ransome, of the 
Royal Flying Corps. The young officer enlisted in 
Feb-uary, 1015, in the Motor Transport Section, and 
after ashort train- 
ing went to France. 
where later һе 
transferred to the 


height of 300 feet. 
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mast after emerging from a low-lying cloud at a 
He was saved by the 
gallantry of Seaman Rath and two comrades 
who, between them, lowered his unconscious 
Rath, whose portrait was 
given in our January issue, has received the 
Albert Medal in gold, and his comrades, 
Knoulton and Abbot, who followed Rath up the 
wireless mast and carried the rope with which 
Lieutenent de Ville was lowered to the ground, 
received the Albert Medal. We are now able to 
publish a photograph of Deck-hand Abbott. 


LOST AT SEA. 


We are sorry to hear of the death of Ist 
Class Air Mechanic G. W. Bickle, wireless 


DECK-HAND ABBOTT. 


Wireless Signalling Company. After serving 
in France for 2% years, he was recommended 
for a commission, and had only just obtained 


. | his pilot's certificate when he met his death, 
— | owing to colliding with another airman at а 


height of a thousand feet. The accident took 
place on December r2th last. 


А YORKSHIRE D.S.C. 


Congratulations to Lieutenant-Commander 
W. V. Hoyle, of the Royal Naval Reserve 
(Wireless Section), who has been awarded the 


AIR MECHANIC С. W. BICKLE. Distinguished Service Cross. He has been 
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three times “ mentioned ” in despatches, and five times wounded. Licutcnant- 
Commander Hoyle is the son of the late Мг. С. К. Hoyle, of Copley Hall, Halifax. 


A CABLE PIONEER. 


It is with regret that we learn from the Electrician of the untimely death from 
typhoid fever of Mr. Ruben Marchant Sayers, A.M.I.C.E., M.I.E.E., who has been 
associated for some while with Dr. Erskine Murray as partner in the firm of Messrs. 
Clark, Forde, Taylor, and Erskine Murray. Мг. Sayers joined the firm in 1897 as 
assistant engineer, and took part in a great deal of important work in connection 
with the laying ot various cables. Не bccame a partner ід 1010. 


LEUT. L. а. HOSKING, М.С. 


The more senior operators in the Marconi Service will be interested to leam 
of the award to Lieutenant L. а. Hosking ot the Military Cross, for services rendered 
at the front. Мг. Hosking joined the Marconi Company some years before the war, 
and saw considerable service at the Clifden High-Power Station. On the outbreak 
of hostilities he joined the forces, and was not long in gaining his commission. We 
offer to him our hearty congratulations. 


SAD ACCIDENT. 


We regret to announce the death of Sidney Harcourt Mansfield, a messenger 
in the service of the Wireless Press. The boy, who was 15 last birthday, was riding 
a tricycle in the City, when the machine skidded and overturned. Mansfield was 
thrown underneath a two-horse van, which passed over him. Unfortunately, he was 
very severely injured, and was removed with the greatest possible ѕрсса to the 
hospital, where he passed away on the following day. At the inquest a verdict of 
accidental death was returned, no blame being attached to anybody. Deepsympathy 
15 felt with the parcnts of the lad in their terrible bereavement. 


А NEW Posr. 


Captain E. Powell, of Maesteg, Wales, who has recently been appointed assistant 
commander of a wireless school, joincd the Royal Flving Corps in January, 1015. 
Не went to France in February, 1015, as a wireless operator, and went through а 
number of famous battles, including the great battle of Ypres. In October, 1915, 
he was promoted Second Licutcnent on the field, end obtained his captaincy in 
June, 1916. 

DIED IN HOSPITAL. 


We regret to learn the death of Walter Maddison, who was employed by the 
Relay Automatic Telephone Company, Limited, of Marconi House. Mr. Maddison 
entered the serviccs of the company on June 2nd, 1914, in connection with their 
Brixton works. On October 13th, 1917, he left to take up a commission in the 
Royal Flying Corps, and about a month later was taken Ш end moved to the hospital, 
where he died of internal trouble on November 24th. 
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NoTE.— This section of the magazine is placed 
at the disposal of all readers who wish to receive 
advice and information on matters. pertaining 
to both the technical and non-technical sides of 
wireless telegraphy. There ате no coupons to 
fill in and no fees of any kind. At the same 
time readers would greatly facilitate the work of 
our experts if they would comply with the 
following rules: (1) Questions should be num- 
bered and written on one side of the paper only, 
and should not exceed [ону in number. (2) 
Replies should not be expected. ап the issue 
immediately following the receipt of queries, as 
іп the present times of difficulty magazines have 
lo go to press much earlier than formerly. (3) 
Queries. should be as clear and concise as 
possible. (4) Before sending in their questions 
readers are advised to search recent numbers to 
see whether the same queries have not been dealt 
with before. This will save us needless dupli- 
cation of answers. (5) The Editor cannot 
undertake to reply to queries by post, even when 
these are accompanied by a stamped addressed 
envelope. (6) AU queries must be accompanted 
by the full name and address of the sender, which 
is for reference, not for publication. Queries 
will be answered under the initials and town of 
the correspondent, or, if so desired, under a 
'" nom-de-plume.”’ (7) During the present restric- 
tions the Editor is unable to answer queries dealing 
with many constructional matters, апа such 
subjects as call letters, names and positions of 
stations. 


“ CONSTANT READER" (Aberdeenshire).— 
At present you are too young to be accepted 
either by the Marconi Companv for their free 
training scheme or by the military and naval 
authorities for wireless work with the Forces. 
Free training is given in Scotland at the Roval 
Technical College, Glasgow, and the Nautical 
College, Leith. The other schools you mention 
have no connection with the Marconi Com- 
pany's scheme. In reply to question 4 we are 
afraid it would not be advisable at your age to 
come to London in a clerical position, as the 
relatively small salary would scarcely be 
sufhcient to keep you anywhere but at home. 
If you were accepted for а position in the 
Company's Office you would be allowed to 
study wireless in the Сотрапу’$ own school. 
We are very glad to hear that you were so 
successful in the geography examination and 
that you find our articles useful. 

A. D. (Dingwall, Scotland).—We меге 
interested to receive vour letter regarding the 
peculiarities of the silicon detector, and but for 
the conditions that now prevail we should 
publish your letter in full. That portion of it 
which refers to atmospherics is printed on 
another page for the benefit of other readers. 


The first portion of the letter we will dcal with 
here. АП crystal detectors possess a certain 
capacity value, which may have an appreciable 
ettect upon the tuning of the circuit, particu- 
larlv where large inductance and small con- 
densers are used. The reduction of jainming to 
which you refer may possibly be caused by 
the sharper tuning with the more sensitive 
detector, together with a slight de-tuning 
caused by the capacity of the crystal itself. 
We are conscious, however, that the above is 
not a full explanation of what is described, and 
we have experienced something similar our- 
sclves. We have put your letter aside for 
further investigation and it is possible that 
in a month's time we may be able to give vou 
a little more information on the subject. 
Please, therefore, watch this column in future 
issues. 


Н. M. S. (Grimsbv).—(1) Practical Wireless 
Telegraphy, bv Elmer Bucher, can be obtained 
from our publishers, price on application. 
(2) In view of the knowledge you have it would 
not take long for you to obtain the Postmaster- 
General's Certificate—not more than a month 
at the outside. We cannot give you any advice 
as to what to do after the war, as no one can 
tell what conditions and requirements will then 
be. This also applies to questions (3) and (4). 
(5) Yes, it is quite possible to take a P.M.G. 
Certificate whilst serving in the R.N.V.R. 
After obtaining permission from your Supenor 
Officer you should applv to the Secretary, 
General Post Office, who will inform you of the 
nearest centre where you can be examined and 
the probable date of the examination. Not 
knowing the extent of your knowledge, we, of 
course, cannot say how long it would take vou, 
but if you have had practical experience of the 
apparatus for some while, and are fairly well 
up in theory, it is possible that you might be 
able to pass right away. Thank you for your 
good wishes, which we reciprocate. 

L. J. W. (Shepherd’: s Bush).—(1) If you are 
otherwise suitable there is no reason why you 
should not be accepted by the Магсоп! Сот- 
pany immediately and your training completed 
in their school. If you wish to enter the 
wireless service we would strongly recommend 
you to avail yourself right away of the present 
opportunity. If you are over 16$ and under 18 
you should apply immediately to the Traffic 
Manager, Marconi International Marine Com- 
munication Co., Ltd., Marconi House, Strand, 
W.C.2. (2) This depends upon the extent of 
your knowledge and the results of certain tests 
which would be put to you. (3) We cannot 
answer this question without knowing the 
extent of your present knowledge. (4) Any 
knowledge of mathematics is useful in wireless. 
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J. J. (Aberayron).—It is easier о obtain а 
position as a wireless telegraphist than as a 
wireless. engineer. Members of the latter 
service are required to have spent a certain 
amount of time on practical engineering work, 
either in apprenticeship or in а recognised 
engineering college. Wireless telegraphists on 
the other hand need have nothing more than 
a good general education on starting their 
course of wireless training. 


F. E. (Blackpool) asks if we will send him an 
explanation of the “ Multi-Segment Commu- 
tator," with diagram if possible, as he is going 
in for an examination. 

Answer. —Yhis is too large a matter to be 
dealt with in this column, and, further, it is not 
directly a wireless matter. We should advise 
our correspondent to obtain a good book on 
Electricity and Magnetism, such as that by 
Svlvanus P. Thompson, where all such subjects 
are explained very clearly. Finally, we might 
add that our correspondent has ignored 
Rule No. 5 printed at the head of this page. 


W. E. P. (Belfast).—(1) No; we think it 
would be necessary for the man to be trained 
in the United States Naval Apparatus. То 
receive this training it will be necessary for 
him to enter the U.S. Navy and be appointed 
for wireless duty. Any knowledge of wireless 
which a man might possess would, of course, 
make his chances of being selected so much the 
better. (2) The wireless apparatus used in the 
U.S. Navy is a composite system, many of the 
Marconi patents being utilised. (3) Apply to 
the nearest Royal Naval recriiting office. Our 
correspondent concludes his letter by asking 
for replies in the January issue, if possible. 
We would like to point out to him that his 
letter was received here over a week after that 
issue had gone to press. In these times, with 
so many difhculties in printing, our magazine 
has to go to press much earlier than usual. 

G. C. S. T. (Cheltenham).—To become a 
wireless engineer in the Marconi Company it 
is necessary to undergo a course of training in 
electrical engineering at an approved college 
or technical] school. For a list of approved 
institutions apply to the Chief Engineer, 
Marconi's Wireless Telegraph Co., Ltd., Mar- 
coni House, Strand, W.C.2. 


——— — — 


“ AUDION"' (Zanzibar) asks more questions 
than we usually allow, but, in view of the fact 
that he is on active service in a distant part of 
the globe, we will make an exception in his 
case. 

Question (1) refers to the two copper 
gauze brushes which bear on the stcel disc of 
the 3 kw. Marconi discharger. Without these 
contacts our correspondent says a good clear 
note cannot be obtained, and with some wave 
adjustments the spark is very poor and con- 
fused when the contacts are not bcaring. 

Answer.—We do not understand’ why this 
should be and would suggest that some other 
cause be sought for the falling off in quality of 
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the spark. The object of these brushes is 
merely to protect the bearings which otherwise 
might become pitted by any leakage to earth. 
As it is, if there should be any leakage from the 
disc the current will pass, not through the 
bearings, but through the copper brushes to 
frame. 

Question (2). The circuit shown in your 
sketch is, no doubt, a good one for your 
ship and aerial, but would not necessarily be 
equally good on all other aerials. If you will 
examine it carefully you will see that the eftect 
of the second connection is to convert the 
aerial tuning inductance into an auto-jigger. 
Question (3) No. Question (4). The normal 
range of the 3 kw. set depends upon the size 
and form of the aerial to which it is connected 
and whether it is fitted to a ship or land 
station. Question (5) asks whether a quenched 
spark gap will give results equal to a rotary 
if the latter were out of action owing to a 
breakdown, and how many gaps in senes would 
be required for normal working with the 3 kw. 
Marconi set 350 cycles. 

Answer.—To get the best results with a 
quenched gap discharger it is necessary that 
the circuit should be specially designed for the 
purpose, and it is not a question of simple 
substitution of one form of discharger for 
another. Under present conditions we cannot 
give particulars of how the circuit should be 
altered to svit the quenched gap. (6) (4) 840 
per month, (b) {9 per month respectively. In 
comparing these figures with others the 
ditterence between the purchasing power of 
money in this country and in the United States 
and Austraha should be taken into account. 
We much appreciate your kind remarks 
regarding our magazine. It 15 always interesting 
to hear irom correspondents in distant parts of 
the Empire. 


‘“Seestu’’ (Aberdeen).—The reason why 
the instructors at the various schcols do not 
wear naval unitorm is simply that they do not 
belong to Н.М. Navy. Instructors in the 
Marcont Company’s Schools do not usually wear 
unitorm whilst they are employed ashore. 


-------- —— ----- 


E. S. В. (Toronto).—We аге not answering 
your questions under the som-de-plume of 
“ Audion,” as by а coincidence another 
correspondent has already choscn that name. 
(1) А ship fitted with а Canadian Marconi 
installation (or with any other, forthat matter) 
is bound Бу the following clause in the Inter- 
national Radio Convention: '' Coast stations 
and ship stations are bound to exchange radio- 
telegrams reciprocally without regard to the 
radiotelegraph system adopted by such stations. 
Each ship station is bound to exchange radio- 
telegrams with any other ship station without 
distinction as to radiotelegraphic system 
adopted by such stations. (2) Yes, in peace 
time it would be possible to obtain a private 
licence under certain conditions. (3) This is 
answered in (1). (4) This is also answered by 
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Н. W. (B.E.F.).—Formule alone would not 
be of much use to you. The information you 
require is given in a useful article dealing with 
the “Inductance, Capacity and Natural 
Frequency of Aerials,” by Professor G. W. O. 
Howe, D.Sc.,, MI.E.E., which appears in the 
1917 ҮЕАЕ-Воок оғ WIRELESS TELEGRAPHY 
AND TELEPHONY, where you will also find in 
the section on “ Useful Formule and Equa- 
tions" a number of formule which will suit 
your purpose. 


“ КЕУЕкзЕр” (Allahabad).—We think the 
occurrence you mention is very rare and 
without a knowledge of the circumstances we 
cannot explain it. 


С. B. W. (5кіроп).-<(1) Possibly the 
operators to whom you refer are in the Royal 
Naval Volunteer Reserve and not in the 
Marconi Company. (2) No, certainly not. The 
. authorised Marconi badee is the letter “M” 
surrounded bya laurelwreath. The fact that the 
holder possesses а Postmaster-General's Certifi- 
cate is no authority for adding a crown or 
anything else. 


С. Н. І. (H.M.T.).— (1) According to the 
circuit you show in your drawing, your tuning 
lamp is wrongly connected, and, as arranged, 
short circuits the whole of the receiver. It 
should be connected between the lower plate 
of the arrester and the earth bolt, or, better 
still, between the top plate of the arrester 
and the earth terminal of the jigger, if this 
lead is not too long. (2) It is advisable to 
disconnect the crystal when transmitting, by 
throwing out the crystal switch. This prevents 
it being rendered insensitive by the strong 
transmitting current. (3) Yes, it is necessary 
to connect a short wave condenser to the 
spare earth arrester. If it is connected to the 
top plate of the main arrester, there is no 
difference in transmitting efficiency, but a 
closed oscillating circuit is formed in the 
aerial and absorbs a considerable amount of 
energy during reception, thus rendering 
signals weaker. 

Private A. N. R. (B.E.F.).—A great deal of 
wireless telegraphy сап be learnt by cor- 
respondence, but not sufficient to pass the 
Postmaster-General’s examination. The reason 
for this is that actual manipulation of the 
apparatus can only be taught at a place where 
the installation is installed. These courses are 
very good for getting a general groundwork of 
theory, and we would suggest that our cor- 
respondent applies to one of the schools adver- 
tising correspondence classes in our pages. 


Enquireless (Bolton).—The pay of wireless 
operators in H.M. Forces depends upon the 
rank they hold. For further particulars we 
would refer our correspondent to the articles 
which appeared in THE WIRELESS WoRLD for 
October and November, 1916. In the R.F.C. 
the observers usually work the wireless 
apparatus in the aeroplanes, and on the ground 
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the wireless work is done by air mechanics 
and N.C.O.’s. There are, of course, also 
wireless equipment officers. Particulars re- 
garding terms and periods of service can be 
obtained from a local recruiting office. 


Е. J. C. (Sittingbourne).—We would also 
refer this correspondent to the article in the 
October, 1916, WIRELESS WORLD on wireless 
in H.M. Forces, where the subject is very fully 
dealt with. 


X. Y. Z. (Manor Park).—The rotary con- 
verter acts both as a motor and an alternator. 
If you study the diagram and explanation in 
The Handbook of Technical Instruction for 
Wireless Telegraphists you should be able easily 
to follow the main principle. Current in the 
armature is, of course, alternating. You say 
you cannot understand the explanation your 
instructor gives, but, as you do not quote hs 
explanation, we cannot help you on this point. 
If you understand the principle of the direct 
current dynamo you will understand that an 
alternating current generated in the armature 
is turned into direct current by the commuta- 
tor. If, then, this direct current is passed intc 
another dynamo through the commutator, the 
armature of the second dynamo will commence 
to rotate and the current will become again 
alternating. If slip rings. are then connected 
to the opposite end of the armature of the 
second dynamo alternating current can be 
tapped off. This is, roughly, the principle on 
which the converter works. 
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War- lime Progress in the United States 
The New Marconi Works at Aldene, New Jersey 


ONE of the most marvellous features of this war has been the reorganisation 
of industry to fit in with the new conditions which have arisen. The marvellous 
work of the Ministry of Munitions in this country, in organising the engineering 
talent of the United Kingdom for the production of shells and munitions of war, is 
known and appreciated by everyone, and it is only to be hoped that the return to 
peace conditions will be carried out as expeditiously. 

Long before their entry into the world conflict, the United States had organised 
a campaign of preparedness, profiting greatly by the experience of Great Britain in 
these matters, and compiling vast quantities of statistics with but one end in view— 
the rapid production of munitions in case of necessity. This work was so well done, 
that, from the first day of their participation in the war, our Western ally was able 
to go ahead on the right lines. 

In view of the enormous importance of wireless telegraphy, when the war 
came, the United States Government took from the Marconi Wireless Telegraph 
Company of America all available sets оі apparatus, and called for the rapid pro- 
duction of a thousand or so more. The company’s plant at Aldene, New Jerscy, 
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А GENERAL VIEW OF THE WORKS. 


while well equipped for normal orders, was quite inadequate for such a great demand. 
It would have been impossible to have arisen to this great national need had not 
the company called to its aid the wizard of efficiency. There was no time to be 
lost. The work of additions to the factory ; the perfection of new machines, new 
jigs and new models ; the training of mechanics to a new and highly specialised 
calling—all had to be carried on at once, and so, from May rst last, there started 
a building of large and important extensions to the factory, a task which was com- 
pleted in record time, with the result that the works has been turning out apparatus 
on a large scale for some months. 

To the uninitiated the first scenes would appear to be of the greatest disorder. 
Cartloads of bricks, piles ot wood, great mounds of cement bags, all appeared over- 
night. Carpenters, masons, mechanics, engineers, and electricians arrived from 
all parts like so many tourists on an overnight train. Оп Мау 1st the old works 
were surrounded by neat lawns and well-laid out gardens ; next day the landscape 
was so disordered—hundreds of workmen feverishly cutting up the ground and 
digging for foundations--that a soldier from the front might have thought that 
he was back again in the bombarded regions of France. Day and night men worked 
on, foundations being laid and brick walls reared on them with the utmost speed. 
The new buildings were to cover 40,000 feet more of ground space, and as the work 
progressed they were scen to be well-lighted structures resembling a series of studios 
rather than industrial works, for long ago it was found that good lighting means 
high efficiency, and efficiency was the goal at which all were aiming. 

As the work progressed, new machinery was fitted in place with a speed which 
appalled some of the older lathe hands. These men, recruited from all parts of the 
country, were startled to see a group of carpenters nailing down a floor as though 
they were mad, rather than respectable craftsmen, and to see another frenzied 
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crew slide a lathe upon the freshly planed surface, while others were rigging up 


belts ; but these soon absorbed the spirit of rush. More than 700 men, working in 
two shifts, are now engaged. Some were once making gauges and callipers ; others 
were adept in fashioning motor cals 01 sewing machines ; others again were accus- 
tomed to brass work for the manipulation of ebonite. АП of them, however, soon 
adapted themselves to the highly specialised work. 

The Marconi engineers were faced with many problems in making the hundreds 
of sets ordered by the Government. The Federal authorities wanted apparatus 
adapted to wave-lengths different from those used on ordinary commercial apparatus, 
and this fact alone meant that many of the designs, and consequently the tools, had 
to be altered, as sets were req иге4 for aeroplanes, for destroyers, for submarines, 
for battleships and for collieis ; all of which had to have their own patents before 
a single one could be turned out from the works. It is greatly to their credit that 
skilled workmen, brought to the new factory from all parts and all tasks, were able 
to progress with their work—while carpenters were sawing alongside, masons 
rattling their trowels in the next unit, and roofers hammering and stamping over- 
head, as though trying to show that each and every one of them was the most 
industrious in erecting the wireless works. 

Of all the thousands of parts, large and small, which go to the making up of 
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wireless sets, scarcely any can be bought in the open market. Screws and nuts, 
bolts, copper, aluminium, iron, steel and wire, which enter into the composition, 
are all made according to Government standard, and the process of standardisation 
itself was one which might have taken months had there been time to wait. 

The plans in the makiny of a wircless set are numerous and intricate. Practically 
everything which goes in at the receiving end of the great plant is raw material. 
This makes its way througb many operations into a delicately adjusted instrument, 
which does marvellous work in communicating by ether waves. АП the raw material 
looks very much alike at the start, апа one cannot tell whether it will emerge as 
a dainty acroplane sct, or some of the giant transmitters able to ring their signals 
across the Atlantic with but little effort. Operations of manufacture are legion, 
and by the time a set of apparatus emerges at the discharging end, the models and 
materials have passed through the hands of many hundreds of toilers, working 
day and night, and almost around the clock. 

Some of the types of wireless sets which are being developed at the Aldene 
works are, to the visitor, unlike anything which has ever been fashioned before. 
That is evident in the dextrous manipulation of strange tools which are everywhere 
seen in the plant, and in the array of square jigs which are being carried out along 
rows of benches and lathes. Неге we see a skilled mechanic mounting steel nickel 
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bars into the frame for a new type of aeroplane set. There we see others preparing 
the frames for apparatus to be used on the submarine, destroyer, or the battleship. 
Side by side with the small sets may be seen a black panelled contrivance which 
before long will be talking from the wireless cabin of a Dreadnought. In order 
to manufacture all this apparatus, it was necessary to convert many of the standard 
machines to unaccustomed uses ; the turning out of copper plates on the lathes, for 
instance, where iron castings or such materials were machined, is a very difficult 
job, but the difficulties have been overcome satisfactorily. Аз an example of the 
organisation, we may say that there are sixteen machines, end to end, on which are 
being turned the continuously threaded screws used in some of the more delicate 
tuners. Turret lathes, here and there, are performing their ingenious tasks so 
deftly, that they seem even to ignore the guidance of the skilful hands which drive 
them. Everywhere are bundles of rods, of brass sheets, of aluminium, and copper 
foil, emerging from machines as parts of the instruments which are to take such ап 
important part in the great world warfare. Wonderful as is the mechanical in- 
genuity displayed, there is nothing automatic in the way in which the able mechanics 
go about their toil as the processes grow, step by step, more complicated. The same 
amount of enthusiasm is shown by girls and women, who are winding the miles of 
fine wire for the inductances 
of the various tuning devices. 
Side by side, we can see old 
and young women serving in 
the factory, while their hus. 
bands and sons, maybe, are 
enlisted in the fighting ser- 
vices of the country. 

The extension of the 
manufacture of wireless sets 
has brought into play all 
manner of factory efficiency 
methods. This applies 
especially to the great stock 
rooms, wherein hundreds of 
separate compartments аге 
piled up with the different 
sections of the various sets ; 
motor generators, transfor- 
mers, starters, gap switches, 
aerial ammeters, rheostats, 
and so on, are waiting in 
their stations ready to be 
fitted in place by the assem- 
blers so actively engaged on 
their task. Owing to the 
highly developed system in COME D, CONI OS S oC FUR 
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separated sections are joined with a rapidity which is startling to the uninitiated. 
As soon as the sets are completed they are transported to the testing rooms, where, 
under conditions approximately the same as are found in practice, they are tried out 
and thoroughly tested. 

Not the least important part of the whole works is the drawing office, situated 
in a remodelled part of the factory which was the old building. Неге we find keen 
young Americans from the schools of technology, and the drafting rooms of other 
great manufacturing plants. Among them is one who, only a few months ago, was 
a wireless operator, but by intensive study has fitted himself for one of the best 
positions in the employ of the company. | 

Commodious quarters tor the men, and well-appointed rest rooms Юг women 
and girls, are, of coutse, provided in common with the best American practice, so 
that the staff is thoroughly well provided for. 

Our illustrations give a good idea of the appearance and organisation of this 
new factory. In the first picture will be seen a general view of the works, the two- 
storied building, cccupying about a third of the picture on the left, being the original 
factory. The other pictures to a large extent explain themselves. 
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ROFITING by the experience of her Euro- 
pean Ally, the United States lost no time on 
2 her entry into the great conflict in exercising 
» careful control of all wireless work, both 
amateur and commercial. This month we аге 
able to give our readers a portrait and bio- 
graphical particulars of Mr. Charles Jackson 
Pannill, Assistant to the Director of Naval 
Communications and the official in charge of 
the Commercial Radio Service. Mr. Pannill 
was born in Petersburg, Va., on May 13th, 1879. At 
I9 years of age he entered ‘the United States Navy 
during the Spanish-American War, and was made 
Chief Telegraphist of the United States Coast Signal 
Service. In 1902 he entered the service of Professor 
Reginald A. Fessenden, at Old Point, and conducted 
experiments in radio communication across Hampton 
Roads. In the following year Mr. Pannillinstalled the 
first overland communication by wireless between New 
York and Philadelphia, and also installed the first radio 
outfit on a United States battleship. Later, he took 
part in the experiments conducted between stations 
of the Genera] Electric Company at Lynn, Schenec- 
tady, and also between Brant Rock, Mass., and 
Machrihanish, in Scotland. Operators will be inter- 
ested to hear that Mr. Pannill is the proud possessor 
of Commercial First Grade Licence No. т. 

Іп 1000 he entered the services of the United 
Wireless Telegraph Company as Division Super- 
intendent, installing shore radio stations on the 
Great Lakes, and later taking charge of the divisicn 
South of New York. When the Marconi Wircless 
Telegraph Company of America took over the United 
Wireless Telegraph Company, Mr. Pannill was made Super 
intendent of the Southern Division. Іп 1014 he rc-entered 
the service of the United States Government as expert Radio Aid, 
being attached to the Naval Radio Service at Arlington. In April 
of last year he was promoted to the position he now holds. 

Mr. Pannill is a member of the Washington Society of Engineers, 
a member of the Geographical Society, and the possessor of a 
Fellowship in the Institute of Radio Engineers. 


. The Valve as an Amplifier 


By “О. J.” (J. SCOTT TAGGART) 
ПІ. 


IN the two previous articles we showed how a valve тау be used to amplify 
low-frequency current variations and also how it may be employed as a magnifier 
of high-frequency oscillations. 

So far we have discussed low and high-frequency amplification separately. 
As a matter of fact, however, a single valve frequently carries out both functions 
at the same time, especially when used as a detector, which means to say that, іп 
addition to low-frequency rectified pulses, a valve may produce in its sheath circuit 
high-frequency oscillations. 

In Fig. 14 we see a typical example of a valve being used, at one and the same 
time, as an amplifier of high and low-frequency currents (or currents of radio and 
audio frequency as they аге sometimes called when speaking of them in this con- 
nection). High-frequency varying potentials on the grid set up magnified oscilla- 
tions in the sheath oscillatory circuit. These are then rectified by a crystal detector, 
the resultant pulses passing through the lugh-resistance primary of a step-up 
transformer which is connected so that induced pulses of even greater voltage are 
made to influence the grid of the valve. The pulses are therefore magnified in the 
shcath circuit of the valve where they operate a pair of high-resistance telephones, 
which are shunted by a small fixed condenser and, together with the high-tension 
battery, afford an easy path for.the high-frequency oscillations which are taking 
place simultaneously in the sheath circuit. 
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We now come to a third form of amplifying obtained by means of a valve, 
generally termed reaction-amplification. 

This form of amplification is particularly useful for the reception of weak signals, 
since by its means we are able to strengthen the original oscillations in the aerial 
circuit or closed circuit of the receiver. Most detectors used in wireless have 
characteristic curves with blunt rectifying bends. This, of course, means that 
small variations of potential across the detector due to weak signals will produce 
practically no rectification effects. It is therefore desirable to make each oscillation 
of the incoming wave-train of as great an amplitude as possible. This is accom- 
plished to a large extent by the reaction method of amplifying. 

Let us consider again the case where we used the valve purely as an amplifier 
of received os- 
cillations. Ап 
example of this 
was shown in 
Fig. 8 Ву 
utilising the 
amplifying pro- 
perties of the 
valve we can 
produce in a 
sheath oscilla- 
tory circuit 
oscillations of 
the same fre- 
quency but of 
greater ampli- 
tude. Moreover, 
these amplified 
oscillations are 
exactly in time 
with the origin- 
al ones. === 

We сап 
now use the 
sheath circuit oscillations, which represent energy from the high-tension battery, 
to induce back into the aerial circuit. One method of doing this is shown in 
Fig. 15. The coil R is the inductance coil of the sheath oscillatory circuit and 
is coupled to the aerial tuning inductance L. This coil R is generally termed a 
reactance or reaction coil, and its relative position to the coil L is variable. The 
frequency of the sheath circuit is shown variable by means of the condenser C. 
Frequently, however, when no detector circuit is connected to it the sheath 
oscillatory circuit is made aperiodic and consists simply of a fixed inductance. 

Let us see now what takes place when a train of waves set up oscillations in the 
aerial circuit. Varying E.M.F.’s are produced across the inductance L, which, 
by altering the relative potential of grid and filament, set up stronger oscillations 
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in R. Since this coil R is coupled to the coil L, the magnetic field produced by the 
currents in R will also embrace the coil Z to an extent depending upon the coupling 
between the coils. Oscillations will therefore be superimposed on the original 
oscillations and, being in phase with the latter, will greatly strengthen them. If 
the coupling be loose between the coils R and L the superimposed E.M.F.’s will be 
small and very little extra magnification will be obtained. If, however, we tighten 
the coupling the oscillations in R will greatly strengthen those in L, which, in turn, 
through the amplifying action of the valve, will produce still stronger oscillations in 
R. The process repeats itself, and the weak original signals become strong enough 
to affect a detector and give good results in the telephoncs. 

Another way of looking at this phenomenon is to regard reaction-amplifying 
as a means of lessening the damping of received oscillations. А wave-train sets up 
in an aerial circuit oscillations somewhat similar to those shown on the top line 

of Fig. 16. 
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| and а long 

М нь interval of 
time elap- 
ses before 
the next 
train of 
waves sets up a similar group of oscillations. In the figure the two consecu- 
tive groups are shown much closer together than if the diagram were 
drawn to scale. The time taken for the oscillations to die down is taken to be 
about 45,455 scc., assuming the wave-length to be боо metres and то the number 
of complete oscillations in cach group. We can also take the interval of time 
between each group as being $a scc., the actual time depending upon the spark 
frequency of the sending station. From this we вес that the time occupied by 
the group of oscillations to die down 15 55 ot the time which elapses between each 
group. It would be possible, therefore, to keep the oscillations swinging for a very 
much longer time before dying out, while still keeping each group absolutely distinct. 
If this can be accomplished it is clear that far more energy will be available, when 
the group is rectified, for giving an audible signal in the telephones. 

With the advent of the three-electrode valve, Franklin suggested its use as a means 
of prolonging this oscillating period of a group of oscillations, and its use for this 
purpose, described here as reaction-amplifying, is one of the great steps in the 
improvement of wireless reception which the valve has enabled us to take. 
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Let us suppose the coupling between the coils R and L is zero; oscillations in 
L produce similar oscillations in R, and, since each group dies out comparatively 
quickly in the aerial circuit, the same will be the case in the sheath circuit. Now 
let us set the coupling fairly loose ; the change of current in the sheath circuit at 
every half-oscillation will give the oscillations in the aerial circuit a slight fillip 
in the right direction at exactly the right moment, and so keep the system oscillating 
for a consider- 
ably long 
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the oscilla | a MM Mannan. Алл». 
as а result. 
they die out 
before the | 7 
next wave- 
train comes 
along and 
repeats the | 
process. Fig. r7illustrates this, and, like Fig. 16, also shows theoretically the rectified 
oscillations and the effcct of the low frequency pulses on the telephone diaphragm. 

To understand reaction effects we can use the old analogy of a pendulum. The 
swinging pendulum represents the oscillations in the aerial circuit which, 
normally, would soon stop. By giving the pendulum a slight assisting tap at the end 
of each swing, and if we arrange to make the tap we give weaker every time, the 
pendulum will swing for a much longer period, but will finally stop. In the circuit 
we are discussing, the periodical and regular increase and decrease of sheath circuit 
current correspond to the taps we give the pendulum. Just as the taps are produced 
by cutside energy, so are the signals strengthened by local energy in the form of 
current from the high-tension battery. 

As we tighten the coupling between R and L the damping of the oscillations 
becomes less and less, until finally the fillips are strong enough to keep the circuits 
oscillating continuously without any decrement of the oscillations. The groups 
are no longer distinct , and, even if the sending station were to stop sending, the cir- 
cuits would continue to oscillate and support the oscillations in each other. 

In practice we gradually tighten the coupling between the reaction coil and the 
grid circuit coil, so that the valve just fails to oscillate of its own accord. When 
this condition is obtained the helping action of the valve is only brought into force 
when actual signals arnve and each group of oscillations has time to subside before 
the next one is set up. 

Having set up oscillations in the coil R which are stronger and less damped than 
the original ones, our next object is to rectify them. This we can do by means 
of a crystal detector, as shown in Fig. 18. This circuit, although arranged differently, 
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is exactly the same in principle as Fig. 15, with a crystal detector as rectifier. If 
we connected a detector circuit across the coil L much better results would be 
obtained than if no reaction effects were employed ; we connect the detector circuit, 
however, across the coil R because the oscillations in that coil, having been amplified, 
are always stronger than those in L. 

If desired, a separate valve adjusted to its rectifying point may be used as a 
detector. 

А much simpler method, and one which gives good results, is to use the valve 
as detector and reaction-amplifier combined. This can be accomplished by including 
a pair of ?рһопев in the sheath circuit of the valve. By trying the effect of a grid 
condenser and varying the filament current and high-tension voltage good signals 
can always be obtained. Suitable connections are shown in Fig. 19. Аз usual, 
a small condenser is connected across the 'phones as a path for the oscillations. 
Care should be taken with regard to the reaction coil R, so that the oscillations in it 
do not oppose those іп 1. 

It is interesting to notice the effect of gradually tightening the coupling of the 
reaction coil in a circuit such as that shown in Fig. 18. When the coupling is loose 
the signals heard are comparatively weak but clear. As we tighten the coupling 
the signals gradually become louder and louder, but also begin to lose their dis- 
tinctive note. Just before the valve begins to oscillate the signals are strong but 
somewhat hoarse. As we tighten the coupling a click is generally heard which 
indicates that the valve is oscillating of its own accord. Signals are still heard, but 
the principle of their reception is entirely different and causes all signals to be very 
hoarse whatever their original spark-frequency. If the coupling is tightened still 
further a shrieking noise is frequently heard, due to the establishment of two sets 
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FIG. 19. 


_ of continuous oscillations in the valve circuits which interfere and produce audible 


beats. Incoming signals will combine with these beats and produce loud signals, 
which, however, are drowned by the continuous howling of the valve. 

Without varying the medium coupling of the reaction coil, we are also able 
to affect the tendency the valve has to oscillate by increasing or decreasing the 
filament current or high-tension voltage applied to the valve. An increase of either 
will often make a valve pass through the stages previous to continuous oscillations 
until 1t commences to oscillate of its own accord. 

It is frequently desirable to know whether such a circuit is oscillating of its 
own accord or not, A suitable test is to bring an oscillating wavemeter, the design 
of which was discussed by the writer in the October and December issues, within 
range of your circuit. On turning the condenser of the wavemeter so as to “ cut 
through ” the wave-length of the receiving circuit a distinct chirp will be heard 
in the telephones of the receiver if the valve of the latter is oscillating. 

We have now considered the valve in three of its capacities. Anattempt has 
been made to show these three functions separately as much as possible, and also 
to show /ypical methods of combining these functions. Working on the principles 
illustrated here an infinite number of circuits have been and may be devised. On 
account of the present desirability of secrecy the writer is limited to circuits and 
pnnciples already well known. These, however, are sufficient to serve as ап 
elementary basis for a fuller conception of the use of valves in this particular direction, 

Experimental results and the objects aimed at decide largely the type of circuit 
which is to prove most suitable. For example, if we have loud signals already, we 
have no need to employ any form of amplification. We could endcavour instead to 
eliminate interference, and if in the process we cut down the strength ot our signals 
this can be made up by low-frequency amplification. If, on the other hand, we want 
to produce very loud signals for, say, demonstration purposes or for operating 
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reconling instruments we can use low-frequency amplifying apparatus, although 
it must be remembered that interference, etc., is amplificd at the same time. 
High-frequency amplification has fewer disadvantages in many ways, though need- 
ing more careful adjustment of circuits. А circuit of the type shown in Fig. I2 is 
especially useful on account ot its selectivity. If on an ordinary circuit signals of 
an interfering station wcre a quarter the strength of the real signals, the use of a 
circuit similar to the one shown in Fig. 12 would bring the strength of the inter- 
ісгіпе signals down to one-sixtcenth that of the desired signals. The ratio of 
strengths is thc square of the previous ratio; hence tbe particular selectivity of 
this method. | 

For very faint signals reaction amplification is most suitable. Signals which 
cannot be heard on an ordinary circuit іп spite of attempts at low-frequency amplifica- 
tion can frequently be heard if reaction-amplifying is adopted. Afterwards, if 
desired, low-frequcncy amplification may be used to magnify these signals when 
obtaincd. 

Except in special cases it is undesirable to make a single valve carry out too 
many functions at once, partly because of the increascd difficulty of adjustment 
and design and partly because the best couditions for the different functions are 
not always the same, as in the case of rectification and amplification. 

Throughout these articles methods have been shown of rcctifying either by 
means of some form of crystal detector or Бу. теапѕ of a valve. Тһе former is 
perhaps the more sensitive, but the latter is the more reliable, and any loss of signal 
strength can always be made up by some form of amplification. 

Another principle adopted has been that of showing valvcs in series rather 
than in cascade. This has been done for the sake of simplicity, though in actual 
practice the circuits are arranged as far as possible to allow for the use of one light- 
ing accumulator and one high-tension battery. 

Although any combination may be tned, for weak signals it is perhaps best 
first to strengthen the original oscillations by high-frequency amplification, com- 
bined, if desired, with reaction-amplifying ; this may then be followed by valve 
rectification, followed in turn by low-frequency amplification. Whatever com- 
binations may be decided upon, they can be based on the types illustrated, keeping 
in mind the general principles involved. 


A Keen Young Applicant 


AMONG the hundreds of applications for free training reccived by the Marconi 
Company many amusing letters are received. А recent communication read as 
follows : | 

“ Dear Sir, —I would like to learn wirelessing out at sca and to save my flag 
from being put in the gutter by the Germans. Sxnd me а letter by Saturday night, 
plcase.— Yours faithfully . . ." 


Digest о 
Vireless s Literature 


DISCHARGES BETWEEN UNLIKE METALS. 


In a paper by D. L. Rich, in the Physical Review, some interesting particulars 
were given regarding oscillatory spark discharges between unlike metals. Many 
photographs of the oscillatory spark discharge between electrodes mechanically alike 
and chemically different were taken, in an attempt to determine whether or not the 
material of the electrodes has any influence on the initiation of the discharge. 
Electrodes of copper, iron, zinc, and bismuth were used, also both alternating currents 
and intermittent direct currents were employed in producing the required potential 
differences. The photographs were taken on a film wrapped round a wheel 40 cm. 
in diameter, which was driven at 2,000 revolutions per minute, and the lens moving 
across the film caused the record of the discharges to trace out a continuous spiral of 
about 20 complete controls. This spark gap was under continuous observation for 
over half a second at a time, showing the groups of spark trains in over 60 con- 
secutive half cycles, in a single line photograph over 25 metres long. The relative 
number of spark trains per half cycle and the relative number of sparks per train 
indicated that the Cu + Ее — Discharge takes place more readily than the Cu — Fe + 
Discharge. When the electrodes were alike, symmetrical discharges were always 
found. When the electrodes were of two unlike metals, decided rectification effects 
were afterwards produced, being very pronounced when copper was one of the 
electrodes and most prominent when iron was the electrode. In other words, the 
material of the electrodes is not a negligible factor in the initiation of the discharge. 
If the discharge is electronic the electrons are emitted from iron more easily than 
from bismuth or zinc, and much more easily than from copper ; from bismuth more 
` easily than from zinc, and from zinc more easily than from copper, so that the four 
metals can be arranged in a rectification series Fe, Bi, Zn, Cu. The rectification 
effects seem marked and consistent throughout, whatever shape the electrodes 
might have. All the experiments were in air and at ordinary atmospheric pressure 
(Science Abstracts). 


WIRELESS ON RAILWAYS. 


At the meeting of the Institute of Radio Engineers held in New York on 
December sth, Dr. F. H. Millener, Research Engineer, Union Pacific Railroad, 
Omaha, Neb., delivered a paper on Radiotelegraphy and Telephony between movable 
bodies on and over land, in which he gave a résumé of the research work undertaken 
by him for the Union Pacific Railway during the period of 1906 to 1916 inclusive. 
The purpose of the investigation was to find a method of signalling the cab of a 
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locomotive or communicating with a train without interfering in any manner with 
the right-of-way or placing any obstruction upon it. For purposes of experiment 
an electric storage battery truck made by the Westinghouse Manufacturing Com- 
pany and equipped with an aerial was utilised. The first great difficulty experienced 
was the securing of a good earth connection. In the early experiments the coherer 
was used, but the telephone and detector were afterwards substituted. In the first 
experiments a 60-cycle closed core transformer, a rotary spark gap, and a tin-foil 
condenser were used. It was found from these tests that it was possible to hear the 
high-pitched note of the stations above the strays. Dr. Millener gave a detailed 
account, with illustrations of the construction of the aerials. In railroad working, 
he said, it is absolutely necessary to have the aerials close and compact, and there 
is no doubt that the flat-topped antenna is the most practical for everyday use. It 
was found that placing the masts parallel with and close to*the tracks was of great 
assistance in working east or west, and in transmitting over the mountains the rails 
seemed to assist transmission. For short wavelengths the spark method was found 
to carry farthest with the least amount of energy, and for long wavelengths the arc 
method. The radio laboratory car was constructed from a coach originally used as 
a dining saloon, the aerial containing thirty-one wires. At one end of the car was 
provided a telescopic mast, which could be erected if it was desired to use the car 
as a telegraph office to transmit over greater distances than was possible with the 
antenna on the car. In receiving signals, fair success is attained at the present time 
by using a powerful amplifying relay which is really a powerful telephone transmitter 
with associated circuits of special design. 

Dr. Millener’s paper was discussed by Dr. A. N. Goldsmith, David Sarnoff and 
J. L. Hogan, Junr. Mr. Sarnoff summarised the experiences of railroad wireless on 
the Lackawanna Railway. 


STORAGE BATTERIES FOR THREE-ELECTRODE VALVES. 


Dr. Miller Rees Hutchison, in a paper recently delivered before the Institute 
of Radio Engineers, describes a new form of storage battery for use with electron 
relays. It is a well-known fact, said the author, that the “wing” circuit of an 
electron relay must be energised by a source of electrical energy entirely free from 
pulsation of electromotive force. Notwithstanding the splendid work which has 
been done in “ironing out " the commutator ripples by dynamo-electric machines, 
there are frequent periods when, owing to any one of a number of causes, non- 
periodic pulsations result which seriously affect the operations of the relay. It is 
for this reason that batteries both primary and secondary have been satisfactory 
sources of electrical energy for the “ wing " circuit. 

Until recently batteries of miniature dry cells have been employed and have 
proved to be fairly satisfactory when absolutely new ones can be readily obtained 
from the factories, but such cells have a comparatively short period of usefulness, 
produce a “ frying " sound in the receiver when polarisation of the elements occurs, 
and are relatively expensive because of the necessity of frequent substitution by 
new ones. These disadvantages are pronounced on shipboard, where the dampness 
makes the life of such a battery particularly short and uncertain, where the unre- 
liability of any piece of apparatus is emphasised, and where a reserve stock of dry 
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cells cannot be depended upon because of their rapid deterioration at sea. With 
long cruises this uncertainty is of considerable moment. 

About a year ago radio engineers and those upon whom devolves the respon- 
sibility of maintaining radio apparatus at remote land stations and on board ships 
cast about for a more dependable and more economical battery for this service. Dr. 
Hutchison's attention was first called to this demand by Professor Alfred Goldsmith, 
who, having used storage batteries in the radiotelegraphic and telephonic laboratories 
of the College of the City of New York, was familiar with their robustness and 
dependability. А special storage cell was thereupon developed, and several batteries 
of these cells were sent to Professor Goldsmith for an extensive series of tests. After 
due time, and a few minor changes commercially, a valuable battery appeared incor- 
porated with a standard size storage battery for heating the filament. Both have 
proved highly satisfactory in practical service and have been adopted as the standard 
for electron relay service by at least one Government. 

À battery of any kind for use in radio work must, above all things, be dependable, 
even when subjected to the greatest of all abuse—neglect. Of course, when under the 
eye of a trained battery expert, almost any kind of a storage battery will give good 
service if the demand upon it is such as does not necessitate robustness ; but small 
units, widely scattered and in the hands of many who may be entirely unskilled in 
storage battery practice, seldom receive more attention than an occasional charge 
(which may be a prolonged overcharge at excessively high rates) and the replenish- 
ment of the solution with distilled water from time to time. In very small cells the 
total liquid content is not sufficient to fill the smallest hydrometer ; therefore the 
specific gravity of such a cell cannot well be ascertained. It is, therefore, requisite 
that a type of battery which requires no hydrometer readings should be used, and 
that such a battery should also incorporate the virtue of not being injured by oft- 
repeated overcharging, or by standing idle for protracted periods in a charged, semi- 
charged, or in some cases totally discharged condition. 

The battery described in the paper is of the Edison type, particulars of which 
һауе already been given in this magazine. In view of the fact that very small 
current is required from the cells they can be made very compact. In normal con- 
ditions the time of charge is five hours, but in an emergency the normal charging 
rate can be greatly exceeded without injuring the cell. The low discharge rate in the 
wing circuit enables a battery to run from several hundred to several thousand hours 
continuously on one charge, depending upon the characteristics of the relay bulb. 


Long-Distance Wireless Reception in Australia 


THE Scientific Australian reports that in a recent lecture Commander Cresswell, 
R.A.N., stated that wireless messages from Nauen, near Berlin, were regularly 
received in Australia. The messages were received at Sydney or Perth, according 
to the time. The signals travel better at night. 
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Operators’ Notes 


Ом JOINING YOCR SHIP. 


Signing on.—The Board cf Trade authorities require every person making the 
voyage who is not a passenger to sign the ship's articles. You cannot sail unless you 
do this. The signing on is done on a certain day at a certain place, the time and 
place varying according to when the ship sails and the particular line to which she 
belongs. The necessary information in these respects will either be supplied to you 
at your own headquarters, or you will be sent down to the ship to findit out. If you 
are sent to the ship, the chief officer is the right person to ask for the details you 
require. Failing the chief officer, ask the purser ; failing the purser or his assistant, 
ask any officer in charge at the time. 

Remember, that for signing on you must be punctual, and you must have your 
P.M.G. certificate with you. 

If you visit your ship before sailing day, make sure you find out the day and the 
hour when she is due to leave. Also be certain that your cabin contains all the neces- 
sary stationery and spare parts ; once you are at sea it will be too late to requisition. 

Sailing Day.—Get on board in good time. If you do not know where the key 
of your cabin is kept, a: К the chief officer, who, by the way, generally keeps it himself. 
Change into your uniform at once and present your letter of introduction to the 
captain if he is aboard and disengaged. Very often at this time heis busy with dock 
or Board of Trade officials, or with his owners. If such is the case, keep your letter 
till later. . It will sometimes be necessary to kcep it until the ship has sailed and the 

captain has left the bridge. In a later article will be considered the relations of the 
wireless operator with the other people on board, but at this stage it is necessary to 
advise the beginner, and more especially the youthful beginner, to employ the 
utmost courtesy and tact in his dealings with his captain (as also, of course, with 
everybody else), 1emembering that that person is not only in command, but that 
his authority partakes of the nature of an autocracy over a floating kingdom. So 
that,in introducing yourself, endcavour to create a good impression right from the 
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beginning. In general, when dealing with the captain, especially on the bridge or 
in his cabin, yov cannot do wrong if you say briefly what you necd to say and then 
retire ; this does not imply that you are to be abrupt to the point of rudeness. In 
all things try to make your captain your careful study, remnembering, however, that 
you have also a duty to your employer. 

Resisting any temptation to lounge about the decks, you should at once see 
about preparing your station forservice. Оп some ships the aerial has to be lowered 
when the cargo is worked and sometimes it is not replaced until the vessel has sailed. 
Whether or no, if your aerial has been lowered, ask the chief officer 2/ it 15 convenient 
for it to be hoisted into position. He will have it done as soon as possible. Go 
“ topside " and see that your aerial is properly stayed, insulated and connected to 
the “ Bradfield." Then run over your installation, taking care that the connections 
are correct and tight, the spark-gap of the right width, the brushes of the converter 
in position and your emergency set in good trim. Test your receiving circuit by 
tuning in actual signals. Then arrange ready to hand such stationery as you will 
need for immediate work. По nct wait till you are offered a message before you 
begin to look for message forms and envelopes. You may have traffic to handle 
before the ship bas been moving half an hour. 

On most ships a general muster is held shortly before sailing. Itis your business 
to find out when this takes place, on which deck, etc. Be punctual. If a definite 
place in the muster is not assigned to you take up a position amongst the officers, 
but rcccllect that even if you rejoice іп the courtesy-title of junior officer, you are 
indced a junior and will not, therefore, attempt to insinuate yourself between the 
chief officer and the first officer. 

Muster over, it is 2 good plan to find out the hours for meals, and where you are 
to sitin the saloon. The best way is to go to the chief steward and ask him to tell 
or show you where your place is. You are advised to do these things personally оп 
joining a new ship, in order to let yourself be known to the various departmental 
chiefs. Mind that you let yourself be known as an unassuming and unobtrusive 
person. Bombast may be all very well for the bo'sun, but sits badly on a wireless 
operator. There аге other reasons why you should personally attend to these matters 
relevant to your own convcnience. One is because you can secure greater satis- 
faction yourself than can a steward messenger. Another reason is that although 
your steward is intended to serve vou, that is nc excuse for not using your own legs. 
You must be considerate to stewards if you want respect and good service from them. 

Aboard some ships the officers have their own bathroom and lavatory. Тһе 
bath is uscd for the morning dip according to a fairly strict time-schedule. The 
captain, for instance, uscs it at such and such a time, followed by the second officer, 
after whcm comes the first officer, and so оп. You must find out when the bathroom 
is vacant, fix your own bath time and stick to it. On the other hand, if there is no 
particular bathrcoin set apart for officers, you had better ascertain which bath you 
can use. | 

During the voyage you will have business to transact with the purser. Ask him 
to fix a regular дау and bour for this, to suit his own convenience. 
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Wireless Telegrapliy 


To JERUSALEM UNDER DIFFICULTIES. 

WHEN in mid-December there was flashed around the world the glorious news 
of the fall of Jerusalem few stopped to picture for themselves the exceptional 
difficulties offered by the campaign. Compared of course with what was being done 
on the Western front its magnitude was of quite secondary importance, but the 
authorities undoubtedly exceeded all reasonable modesty in waiting several weeks 
before making known our soldiers’ wonderful mastery of the strategic situation 
and the complete success which had attended our treatment of problems rich in 
exceptional difficulties. 

Who would have imagined, for instance, until General Allenby’s despatch 
provided the information, that 30,000 pack camels were required early in the advance 
for supplying with food, water and ammunition but one portion of the Eastern force 
Operating towards Beersheba? The campaign is a triumph for engineers, and 
although we are not specifically informed of the use of “ wireless,” such use is 
practically certain, for amongst the preliminary operations intended to keep the 
Turks in doubt as to the real point of attack was a bombardment of Gaza by naval 
forces, British and French, under Rear-Admiral Jackson, and we all know by now 
that the “ wireless ” instruments on British battleships are not allowed to tarnish. 
Much very useful reconnaissance was performed by aeroplanes, and here again it is 
not impossible that ‘‘ wireless " had а part. The Germans have asked the world 
to believe that the Palestinian campaign was an unimportant side-show of no real 
importance to the “ matter іп hand." Had the Germans captured roo guns, more 
than 20,000,000 cartridges, a quarter of a million shells, besides an incidental 12,000 
prisoners in an action so far from home, and across seas infested by enemy submarines, 
the Kaiser’s publicity department would have worked overtime. 


“ FLoANDI" WIRELESS Loc HELPs RED Cross FUND. 

We trust that the Imperial War Exhibition, which was opened at Burlington 
House, Piccadilly, early in January and has been drawing thousands whose interests 
are divided between the Red Cross Society and the many novel departures in the 
science and art of modern war, will not be disbanded until the great provincial 
centres have, been visited. Amongst the relics of the maritime operations, legiti- 
mate and decidedly otherwise, are two exhibits of peculiar interest to wireless men. 
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The first is that of the water-sodden log of Douglas Morris, the young wireless 
operator of the drifter Floandi. Morris, it ҰШ Бе remembered, was actually writing 
up his log when an Austrian shell sent him to eternity. The pencil-mark across the 
riddled page tells its own tragic story andUprovides perpetual evidence of the 
devotion of a brave man to duty in face of certain death. 


[Topical Press’ Agency. 
GENERAL ALLENBY AND HIS STAFF IN JERUSALEM. 


The other exhibit, equally stimulating to the imagination, is a German ‘sub- 
marine buoy bearing the message, “ Here is sunk U.C. 42. Please telegraph at once 
to submarine headquarters, Kiel.” By telegraph of course the German means 
“ wireless," for it is obvious that the unhappy victim of British vigilance would 
prefer some more expeditious method for making known to the authorities his truly 
" submarine " position than a telegraph message from Kiel harbour to Headquarters 
on the return of the finder of the tell-tale. 


ANOTHER PLACE WHERE WIRELESS COUNTS. 


Our readers must have noted with gratification the official acknowledgment 
of their special utility, conveyed in so practical a manner through the new scale of 
pay and allowances for officers and warrant officers in the Observers Branch of the 
Royal Naval Air Service. The schedule allots to Observer Sub-Lieutenants and 
officers of higher rank the pay of their corresponding rank in the Royal Navy, and 
in addition eight shillings per day, payable continuously to those who are qualified 
in wireless telegraphy, as against five shillings per day extra for those who are not so 
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qualified. А proportionately higher rate of pay is also allotted to warrant officers 
qualified in '' wireless." Those so qualified are to receive, in additicn to the usual 
pay of their rank, four shillings per day as against three shillings per day for non- 
qualified men—a rare instance of a wireless development which is at the same 
moment “іп the air " and an accomplished fact. 


SECRECY AN ANTI-U-BoAT WEAPON. 


Outside their own immediate duties there is naturally nothing of greater interest 
to wireless men at the mcment than the progress of the anti-submarine campaign. 
We all therefore received with satisfaction the recent reassurance by the First Lord 
of the Admiralty, Sir Eric Geddes, that '' the submarine is held "—in other words, 
that the methods now in vogue for U-boat destruction are ridding the seas of these 
pests apparently as fast as the German shipyards can construct new ones. No less 
gratifying, too, is Admiral Sir John Jellicoe's expression of belief that by August 
the submarine menace will not merely be held but mastered. Sir John need not 
question our ability to hold out until the autumn. Тһе First Lord also spoke 
with confidence on another point of considerable importance—the effect which 
the British policy of secrecy is having on the moral of the German submarine crews. 
Sir Eric Geddes tells us that the average U-boat is no way equal in efficiency 
to the U-boat of twelve months ago, the difference being due in some measure to 
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DJEMAL PASHA, TURKISH COMMANDER, AT HIS HEADQUARTERS IN PALESTINE. 
GERMAN NAVAL OR AIR OFFICERS ARE IN ATTENDANCE. ' 
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А CAMEL TRAIN CROSSING THE DESERT. 


the wearing effect of suspense. Crew after crew sets out, and no more is heard of 
them. Not only is their fate uncertain, but, what is more trying from a naval point 
of view, there is no evidence of the type of trap into which they may have fallen. 
Whilst we have a hearty distaste for unnecessary secrecy (believing it to be a breeding 
ground of distrust) we are convinced the Admiralty's policy in this direction is the 
right опе. Nothing wears like anxiety, and the fact that the German temperament 
is particularly susceptible in this direction is indicated by the various methods 
which they apply in their endeavour to create anxiety amongst the Allies. Hence 
the loud talk through the winter months of coming offensives and the oft-repeated 
threats of new varieties of “ frightfulness.” Тһе ruthless submarine campaign 
was instituted, we are told, only after the possibilities and risks had been examined 
by a group of Germany’s leading commercial men. One of these, Dr. Paul Reusch, 
of Oberhausen, a Royal Prussian Councillor of Commerce, held the view that the 
world only respects those who in a great crisis know how to make the most un- 
scrupulous use of their power. Why, then, all the German protests when their 
U-boat heroes add to their “Бар” another hospital ship, or one or 
two neutrals, who happen to be around when sport is going slow? Every wireless 
operator has a part in the anti-U-boat campaign. For the offensive of secrecy he 
is peculiarly fitted by his training. Marconi men therefore are justified in the belief 
that they have been an important factor in bringing about the position which 
inspires our First Lord with unmistakable confidence. 


FLAGS, LAMP AND WIRELESS, 


Very little imagination is required for appreciation of the important part 
which wireless plays on the tactical side of modern naval warfare. The engineer has 
С 
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given to our gallant sailors weapons such as Nelson could not have dreamt of, boats 
capable of riding into the teeth of a gale with a speed approaching that of a fast 
train, and guns which find no difficulty in accurately hurling shells weighing over 
one ton over distances which, owing to the earth’s curvature, are often outside the 
gunner’s range of vision. Had we reached the present development of naval con- 
struction and ordnance without the aid of wireless it is evident that the possibilities 
of both ships and guns would have been much more restricted, for ships would have 
had to manceuvre and guns confine their broadsides to the limits of visibility. We 
believe that we are justified, therefore, in claiming that many of the daring diversions 
undertaken by our squadrons against the enemy'e outposts off Heligoland and the 
Jutland coast would not have been possible had radiotelegraphy been unknown. 
At any rate,a considerably modified scheme of action would have been necessary if 
undue risks were not to be taken. 

Quite recently the British Admiralty issued a vivid pen picture of a thrust 
into the Bight of Heligoland in the middle of November last. The incident, by the 
way, will be remembered for all time by a captured German officer's angry but 
childlike protest : “‘ Ach! it is not fair, shooting big shells at leetle ships.” During 
that thrust our light cruisers, “ mopping пр” enemy outposts en route, conducted 
a running fight until Heligoland was but twenty-eight miles to the south-eastward 
and the outer fringe of the German minefields thirty miles astern. Then appeared 
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on the horizon the masts and funnels of a German battle squadron, and shortly 
afterwards а hail of big calibre shell—German big shell, be it noted, against British 
“ Jeetle ships." 

What followed we will give in the exact wording of the Admiralty's narrative :— 
“ Turning simultaneously, the splinter-riddled little grey ships began their perilous 
retreat. Their task was accomplished; they had drawn the big ships, and with 
flags, lamp and wireless the headlong pursuit was checked." Flags, lamp and wire- 
less—how better could be expressed the positive, comparative and superlative of 
naval means of communication ! What a world of difference there would be in 
naval activity had we but flag and lamp as the only agent for putting into action 
the brilliant conceptions of our masters of naval strategy! How indebted to 
" wireless," too, are the Germans for some of the wonderful escapes which they 
have been able to make from a decisive action ! 


German Wireless Developments at Nauen 


The Latest Equipment 


THE Frankfurter Zeitung recently devoted a special article to the Nauen wireless 
service, and said that it has immensely developed since the outbreak of war. Begun 
іп 1916 with 35 h.p., it now has г,000 h.p., permitting of a range of 10,000 kilometres 
(6,200 miles). 

The plant is situated fifteen minutes' walk from Nauen, and covers 100 acres 
of ground, which is surrounded by a high wire fence. The principal building at 
Nauen, now being completed, has nine antenna, two of which are 270 metres (891 
feet high), and seven others vary in height from 120 to 150 metres. 

Nauen, adds the German peper, has rendered the greatest services since 
the beginning of the war, especially, first, in linking up Germany with the Colonies, 
and then with North America. 

The speed of transmission is shown by the example of one of von Bethmann- 
Hollweg's speeches in the Reichstag, early portions of which were received in America 
while the then Chancellor was still speaking. 

In 1015 Nauen transmitted 1,330,000 words, in 1916 2,500,000 words, and up 
to September, 1917, 3,680,000. This rate of increase will certainly be maintained, 
for even after the war Germany for a time will have to content herself with wireless. 

The Nauen services have proved invaluable for instructing cruisers and U-boats. 
Both the Goeben and Breslau received through Nauen instructions to steam into the 
Bosphorus. 

Nauen, the paper further adds, will help Germany to make herself independent of 
England's news monopoly after the war. 

The Frankfurter Zeitung considers the Nauen wireless service “а symbol of 
Germany's economic independence." Readers interested in the above particulars 
should read them in conjunction with the arucle on the Nauen station which 
appeared in our March 1917 issue. 


The Story of Flambo 


By “РЕКІКОМ” 


FLAMBO’S опе consuming aim in life was a medal. At least it wasn’t exactly 
the medal he wanted ; 'twas the ribbon, and the gaudier the better. His dream 
horizon was bounded by bank upon bank of glittering decorations ; decorations 
with ribbons which made the elfin tints of the solar spectrum grey as a wet Sunday 
on the Menin Road, ribbons which made the coat of Joseph drab as a dirty sandbag. 
Gorgeous scheme of flaming scarlet, blues, greens, and vellows, which rose and smote 
one with the blare of a thousand trumpets. 

Yes; Flambo's idol was colour. He could tell you off-hand the hue of any 
peace-time tunic from the Household Cavalry to the Belfast Militia. He could 
rattle off the review order of foreign units even : the Polish Lancers, the Imperial 
Russian Horse Grenadiers, the Death's Head Hussars, or even such an obscure 
body as the Umpteenth Dutch Dragoons. АП their trappings Flambo knew. And 
as for medal ribbon, well, he could supply the colouring of any decoration from 
Waterloo onward. To Flambo the one particle of colour left in war was medal 
ribbon. The French ones with their bold scarlets, emeralds, and saffrons were 
after his own heart. These were ribbons. They knocked spots off our drab V.C. 
for instance. They outdid our D.C.M., whilst even the M.M. ribbon—the gayest 
of the trio—was but a sorry affair against the Médaille Militaire. And that's why 
Flambo would rather have had a Star of Mons than a V.C. ’Twas the colour he 
was out for—not the glory. 

One evening he was describing a ceremonial parade of the Horse Guards he'd 
seen in pre-war days. He dwelt on the dark blue of the tunic, the scarlet of the 
facings and helmet plumes, the gold of the shoulder knots, the virgin white of the 
breeches and gauntlets. He went into raptures on the silvery glitter of the headgear 
with its appointments of burnished brass, the blinding dazzle of spur and cuirass, 
till McPhairson, swooping from the sublime to the “ gawblimey," put the half-nelson 
on poor Flambo. 

“Неге you! Whit wid their fancy dress finery avail them against two dirty 
Fritzes in a hole wi’ a machine-gun? Eh? Eh? ” he howled. 

“Look here," burred McPhairson, craning his neck forward and prodding 
Flambo somewhere about the fifth mb with bis forefinger ; “ Efter the warrr, if I'm 
spared, I'm gaun tae hae a bit grrrunt aboot peyin' taxes tae provide reedeeculous 
uniforms, and incidentally,” here McPhairson paused like the toreador who poises 
with dart uplifted to spear the labouring bull, “incidentally incrrrease the dividends 
о’ a wheen theatrrrical outfitters and metal polish combines." — | 

“ Hear, hear." “ Encore, McPhairse. Stuff to give ’em,” howled the crowd. 
Апа Flambo faded silently away like “ snaw off a wa’.”’ 

Three nights later he had a ficrce argument with Sapper Murphy. It seemed 
to centre round the hues of some little known ribbon. 

“ It’s black and yellow, I tell ye.” 

* Rubbish | it's lemon and sepia.” 
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“ Away wid ye. Me grandfather himself has the medal. I’ve seen it.” 

“Then you're colour blind.” 

“ТП colour you in а minit, ye great——- 

“ Chuck 'em out. Chuck 'em out,” yelled the hut, and out they were going 
when the hut door swung open. 

* Sappers Flamborough and Murphy," announced the Sergeant, consulting а 
paper in his hand, '' will move off at 6 a.m. and report to the Signal Officer of the 
306th Brigade at ——court, not later than 9 a.m. Got it? Right.” 

“Good old Flambo. Now’s your chance for that beautiful breastful of silk. 
Damme ; go in and win, my boy." 

But Flambo went on with his packing without replying. To be frank, the 
prospect didn't enamour him. 

Thirty kilometres from Fritz he was as ardent a rattler of the sabre as we 
possessed. At that distance war was a glorious institution, and Flambo felt like 
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the mouse who recklessly asks, “ Where's that damn cat ? " but once he got within 


crump throw of the wily Bosch, his one consuming aim—the gorgeous bit of ribbon— 
dimmed and waned, and another desire—the desire to keep his head well down— 
sprang up with the rapidity of a beanstalk and the ugliness of a tare, and threatened 
to blot out the wondrous rainbow welter of his dreams. 

Now when Flambo and Murphy arrived in ——court things were lively. 
The armies were swaying backwards and forwards just to the north-east where 
Cambrai lay, and as ——court was on the flank it came in for special attention at 
the hands of the Bosch, who “" strafed ” it daily. 

Flambo and Murphy duly reported to the B.S.O., and were ushered to the 
deep dug-cut where the instruments were installed. They were relieving the two 
Brigade wireless men who, much to be envied, were going on leave. Our two 
heroes “ took over." They duly “inherited ” the ex-oil-drum brazicr, the ex-petrol- 
tin washbasin, and the inevitable German infantry mess-tin. This last utensil 
is used for the preparation of those dishes which would further blacken one’s own 
mess-tins (“ Burgoo,” for instance) ; and nowadays in the pushes one hunts for 
mess-tins, not helinets. The Bosch understands, and instead of producing his 
purse proffers his mess-tin with the customary wish that you'll accept it as а 
souvenir. 

Our heroes likewise “‘ inherited " the mural decorations, which consisted of the 
again inevitable gnnning galaxy of revue stars livened up by just a dash of Kirchner, 

The oil-drum, the petrol-tin, the enemy billycan, and Kirchner are found in 
any dugout in any sector. 

Well, Flambo and Murphy settled down. The next morning dawned dull 
and mistily. The struggle to the north seemed to have lashed itself out. The 
only sounds which Flambo heard, despite the ’phones on his head, were the ticking 
of the station timepiece, the scratching of some inquisitive rodent behind the dugout 
timbers, and, last, but decidedly not least, the loud and prolonged snores of Murphy. 
And when Murphy snored, he snored lustily : his lungs were of leather. It was an 
established and recognised truth amongst us that if one slept in the same billet as 
Murphy, and had the misfortune to wake through the night, one never got to sleep 
again. The one and only way was to wake Murphy, slip away unseen and try your 
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hardest to doze off before the unearthly bray of his respiratory mechanism pro- 
claimed the fact that once more he had made the bosom of Morpheus. But Murphy 
generally beat one. All our great thinkers and inventors came to the conclusion 
that nothing short of a bullet would silence him. Other missiles, such as boots, 
bandoliers, and dirty socks had failed. 

Flambo wished he could devise some form of silencer. He wished, too, there 
had been some ''strafing." Quiet mornings always gave him the “ blink-before- 
the-blast " feeling, and he had it badly this particular morning. Не kept imagining 
he could hear a curious snapping somewhere outside. He pushed the 'phones from 
his ears to listen. Hang Murphy and his pig-like trumpeting. He'd go upstairs 
. Just to see, and donning his shrapnel helmet he cautiously ascended the stairway. 
He listened. Heavens! There it was again. What on earth could it be? A 
vague suspicion was forming away at the back of his head. Could it be? “ Snap- 
phut! snap-phut! Whir-r-r pe-e-eng." His hair bristled. Bullets! He’d heard 
the whir and whine and snap of flying lead too often not to recognise it. Suddenly 
a brigade runner came heading for the dugout. “ Wireless! Wireless ! | ” 

“ Yes,” panted Flambo. 

" Stand to! They’ve broken through ! " 

Flambo's fingers slipped from the top step. Down the steep, timbered stairway 
he shot feet first. He grabbed wildly at the hand rope, missed it, and finished 
up with a loud thump at the bottom of the stairs. 

" Fine," murmured Murphy drowsily. “Centre av targit." 

“Murphy, Murphy! Get up. Get your togs on quick." 

“ Let me slape. It’s not me time yit." 

“ But they've broken through and 

“ Thin good luck to the lads. ПІ wager the Ulst ” 

“Мо! No! No!” frothed Flambo. “Тһе Germans. We've got to stand 
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to. 

“ТІ stand to in me bed thin.” 

“ But we might have to clear out if they come far enough. How’d we manage 
it ? ” choked Flambo. 

“ Hire a cab. The stuff wad sit on the roof av it easy.” 

“ Murphy, what are we to do if they do come ” ? wheezed Flambo desperately. 
“Tm not joking.” 

“ Send for the polis or else the fire brig 

“ Look here, Murphy," cried Flambo angnly; “Im not pulling your leg. 
They kave broken through. It’s true." 

“ Not а word av it.” 

“ Righto, lie there," gurgled Flambo whcezily, “ and rot.” 

Just then the brigade runner came crashing down the stairway. 

* Wireless! Wireless! ! Signal Officer says pack up and get out of it.” 

“ What’s up thin ? ” asked Murphy, very much awake. 

“ Fritz. He's in the next village.” 

Murphy leaped from the floor like a salmon. 

“ Why didn't ye tell те?” he howled at Flambo. 

“Tve been trying to for the last ——— ” 
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“Git out ау me мау. Where’s me boots? Ме boots?” yelled Murphy, 
rushing roand the dugout without appearing to even touch the floor. “ МЕ BOOTS ? 
ME BOOTS?" | 

At last he found them. MHurriedly he laced them. 

“Now we'll get the instruments out," said Flambo. 

“We will," agreed Murphy. ‘ At wanst, if not sooner." 

Soon they had the collection of boxes and accumulators on the roadside. A 
limber streaked round the corner. 

“Stop!” yelled Murphy, his arms semaphoring wildly. ''Stopl" 

The driver pulled his mules on their haunches with a wild string of oaths. 

“ Shut up," snarled Murphy, “ or I'll blow the brains out av ye.” 

“ Ате ye passing Divisional Headquarters ? You're going there. Хо room? 
But there's going to be room. Hand up the stuff," to Flambo, anc the gear was 
loaded on top of the bundles in the limber. 

“ Now be off wid ye. Jump on, Flambo. ГЦ catch ye up in a minit," and he 
raced off to join a miscellaneous crowd of cooks, brigade runners, orderlies, labour 
company men, gunners, and others who were doubling laboriously forward to rising 
ground. 

Nobody paid any attention to Murphy. Тһеу got to the rise in front of 
— —court, and crossing the hollow they saw groups of enemy troops strolling leisurely 
forward, their rifles slung across their shoulders, chattering, smoking, and apparently 
much amused. To Murphy it looked like a football crowd breaking up. He had 
expected long lines of grey infantry hurrying forward with glittering bayonets. Не 
was disappointed. There appeared to be no method or order in their formations. 
There were twos and threes, tens of them, and single figures—but there was no 
mistaking the direction they were taking. | 

Murphy stayed till his ammunition was spent, his bandolier empty. There 
was no more to be had, so with the rest he bolted for it. Reinforcements came up. 
He returned to Headquarters and reported himself апа was told to rest till further 
orders. In the hut he met Flambo. 

“ Well, Murphy, how'd you get оп?” 

"Fine. It was a bit of excitement. They had him retiring when I came 
away." 

Three days later the С.О, sent for Flambo. . 

“ I bet it's your М.М. for saving the station,” opined the hut. 

Evidently Flambo had been talking. 

“Оһ, no, it couldn't be,” murmured Ве. “ Still, you know, it might be. Just 
lend's a decent cap somebody and seme better puttees. Thanks. My face dirty ? "' 

“ Black as the ace av Spades. Take a lend av me towel and soap and hiv а 
scrub," advised Murphy, and the about-to-be-decorated youth hurricd forth and 
washed. 

“ Now I think ГИ do," as he donned his cap and serge, and gave his borrowed 
puttces a final flick. “ Think so? ” 

“ Adonis out-donised," quoth the contributor of the toilet accessories. “ Hurry 
on before the wealth av colour leaves yer homely fayiss before the " 

But the hut door banged. Flambo had gone. 
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He duly presented himself at the C.O.’s place. 

“ Ah, Flamborough! I wished to see you. I’ve had a communication from 
Brigadier Blankton-Blankby of the 306th Brigade." Flambo’s ears pricked. А 
brigadier, eh? That meant a D.C.M. at the very least. His chest measurement 
leapt up two inches. 

* He states that on Friday last one of my wireless men was observed to load 
some technical stores on one of his headquarters limbers." бо they'd seen him do 
it. His noble action had been observed, and had been observed by the right people. 
Flambo's head swam. This teas worth while. Possibly a Médaille Militaire would 
be thrown on top of his D.C.M. 

He could already see the ribbon on his tunic, see the banners with their “© Welcome 
to our hero," hear the crash, the blare, and the jingle of ten massed bands of brass, 
hear the cheers of the vulgar multitude. Heavens! this was worth while! This 
absolutely 

“The Brigadier thought the action of evacuating valuable stores admirable.” 

Flambo's third shirt button flew off. No doubt about it now. Не’А see himself 
а week later in the Daily Looking-Glass with the usual “ Decorated. He-did-not- 
fear-the-hiss-of-shell, instead-it-made-him-laugh-li ge 

" But," continued the C.O., “ he states my wireless man’s action has had 
somewhat awkward results." 

Heavens! What was this? Awkward results ? ' 

Flambo's tunic slackened just a shade. | 

" Now, Flamborough ; can you imagine the Brigadier’s surprise on donning 
his change of uniform to find patches, pieces, veritable tracts of it eaten away by 
acid—acid from your accumulators ? Don’t tell me they didn’t upset now. They did.” 

Flambo's tunic suddenly felt quite roomy. He staggered—staggered mentally 
and physically—like the poleaxcd ox. The ribbons, the massed bands, the cheering 
mob vanished, vanished like the mirage which mocks the weary traveller. 

“The damage touches twenty guineas and Е 

But Flambo only heard scraps ої the rest. Presently һе found himself returning 
hutward, returning hutward like the goat in the fable—much sadder, much wiser. 


Loss of Seamen's Effects 


THE figures given below from the Board of Trade Journal show the amount 
which the Government has paid in compensation for the loss through war risks 
of the effects of masters and officers in British merchant and fishing vessels. 

In August of last year, by which time a very large proportion of the 
British Mercantile Marine had been taken over by the Government, no premiums 
were charged to any masters, officers or seamen, and the whole of the compensation 
was paid from State funds. The present maximum amounts of compensation for 
loss of effects through war risks are as follows : 

Merchant Vessels. 
Rating. Amount. 

Master ені is is Е к E - .. £100 о о 

Certificated officers, surgeons, pursers, Wireless operators .. £50 о 0 


Some Remarks on the Morse 


Alphabet 


- And on Some Other Things 
By J. ST. VINCENT PLETTS 


EDITORIAL Note.—Right at the base of wireless telegraphy lies the alphabet usually 
known as the * Morse Code," and one result of the redoubled attention directed towards 
radiotelegraphy as а profession has been to stimulate interest in Mr. Morse's device, 
which forms the A B C of all telegraphists. 

THE WIRELESS WORLD has reflected this enhanced interest, notable examples of this 
being found in an article entitled “ The Human Morse Code," published in our issue 
of January, 1917 (vol. iv., Pp. 739-43), and in an illustrated paper entitled “ The Magic 
of Dot and Dash,” which appeared in our September, 1917, issue (vol. v., Pp. 391-6). 

The article which 
we print below, from 
an old and highly 
esteemed contributor 
to our magazine, con- 
tinues а critical re- 
view of the extant 
system. 


FRANCIS BACON 
devised a cipher in 
which each letter of 

: the alphabet was 
represented by a 
different combination 
of two elements, 

; taken five at a time. 
His object was to 
conceal a secret mes- 

- sage in ап innocent- 
looking document by 
employing two diffe- 
rent kinds of letters, 
such, for example, as 
sloping and upright 
writing, each five of 
which represented a 
letter of the secret 
message. Ав no FRANCIS"BACON. 
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FIG. I. 


MESSRS. COOKE AND WHEATSTONE'S FIVE- 
NEEDLE TELEGRAPH INSTRUMENT, А.Р. 1837. 
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MESSRS. COOKE AND WHEATSTONE’S DOUBLE-NEEDLE TELEGRAPH INSTRUMENTS, 

| A.D. 1837. 

spacing was possible he could not use groups of different lengths, and therefore 
could not use less than five elements to each group, for, though this gives thirty- 
two possible groups, four elements per group would give only sixteen. Mrs. Gallup 
claimed to have discovered that the italic portions of the original folios of Shakes- 
реаге 5 works were printed with two founts of type; and her famous Biliteral 
Cipher gave translations of the hidden messages, which alleged that Bacon was 
the rightful King of England, besides being the real author of Shakespeare and of 
most other contemporary works of note. Be that as it may, the fact remains that 
Bacon was the first to devise a cipher with the minimum number of different kinds of 
elements, and, if we represent his two elements by dots and dashes respectively, we 
get a possible though clumsy telegraphic alphabet. 

Naturally enough, the earliest telegraphists did not look to the past for their 
alphabet, and it was some time before they produced anything which was not clumsier 
even than Bacon’s. One of the earliest electric telegraphs had five needles, each 
capable of turning either way from its position of rest, so that each pair of needles 
could point out, by their imaginary intersection, two of the twenty spaces containing 
the letters of the alphabet, as shown in Fig. т, For the remaining six letters, C, J, 
and U were represented by К, I, and V, and О, X, and Z by KW, KS, and DS respec- 
tively. It was not long, however, before it was realised that five needles, eacb 
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capable of taking up two positions besides that of rest, could give no less than 242 
different signals, and that three such needles wovld exactly give the twenty-six 
different signals required for the alphabet. Ор to this time all the movements 
required to indicate any letter were made simultaneously, as they were with the 
semaphore, which was then in familiar use, and, with the possible exception of sending 
a different number of impulses for each letter, no one seems to have realised that 
the elements of a signal could be separated by intervals of time. 

Samuel Morse made the use of a single needle possible by the introduction of 
an alphabet consisting of two elements taken one, two, three or four at a time, and 
sent immediately one after the other. The two elements were the two motions of 
the needle, which originally occupied the same time, and the groups of elements 
forming letters were separated from each other by longer intervals than those between 
the elements of groups. This became the so-called Morse Code which we know so 
well. 

Now the first thing to note about the Morse Code is that it is not a code at all. 
The word ''code " has two meanings, one being a system of laws, and the other 
a method of condensing telegrams by substituting conventional words for phrases 
of common occurrence. The word “ сірћег” has also two meanings, one being 
analogous to insignificant, and the other being the substitution of other characters 
for the ordinary letters of the alphabet. It would therefore be quite correct to 
talk of the Morse Cipher, but it is perhaps best to call it simply the Morse Alphabet. 

Taking the time interval between two elements of a Morse character as equal to 
the time occupied by the motion of the needle in either direction, and making this 
time our unit, we find that the characters take one, three, five or seven units of time 
to send. Тһе hackneyed phrase “ time is money " is probably truer of telegraphy 
than of anything else, unless it be the Tube Railways, so that it is a matter of some 
importance that the commoner letters should be allotted to the shorter characters. 


Possible 
Length of Number of Letters Allotted Letters which ought to have 
Character. Different to Characters. been Allotted to Characters. 
Characters. 


MJ) бло м 


Гір. 2. 
Fig. 2 gives in tabular form the actual and proper allotment, and shows that С, Н, 
L, and O are two units too long, and G, K, M, and W two units too short. I have 
heard it suggested that the Morse Alphabet was not intended to give the best results 
with English, but with all languages. І have tried and failed to find any language 
or combination of languages having an alphabctical frequency which fits it so well 
as the English frequency does. And there is every reason why it should be so. 
The English-speaking peoples produced and developed the telegraph, they are more 
scattered over the surface of the globe, and therefore require to make more use of 
the telegraph than any other people, and the position of England at the centre of 
the land hemisphere makes her the natural telegraph exchange of the world. Taking 
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into account the frequency of the letters in ordinary English, and allowing for the 
spacing between letters and between words, I find that with the single-needle instru- 
ment the transmission of each hundred letters takes on the average 768 units of 
time, whereas with the alterations suggested above it would take 743 units. It is 
true that this would only effect a saving of 3$ per cent., or two minutes per hour, 
but the matter does not rest here. 

The introduction of the earth return and central battery made the reversing 
of the current impossible, and the time had again to be drawn upon to make a 
distinction between the two elements of the Morse cbaracters, one of which became 
the dash having three times the length of the dot. This increased the time of 
transmission of most letters, and gave J, О, and Y the entirely unnecessary length of 


Possible 
Length of Number of Letters Allotted Letters which ought to be 
Character. Different to Characters. Allotted to Characters. 
Characters. 
I E E 
3 І Т А Т 
5 ANS I МО 
7 DH MRU DHLRS 
9 ВЕСКГУМ СЕ GMPUWY 
ІІ СОР Х 7 В ІК ОУ Х 7 
13 JQ Y 
Fig. 3. 


thirteen units. Fig. 3 gives the actual and proper allotment of the English letters 
to the Morse characters, arranged in their new order of length, and shows thət O, 
which was badly treated before, is now no less than six units too long, У four units too 
long, and A, C, J, L, P, and Q two units too long, while B, I, K, M, S, U, and V are 
all two units too short. To send a hundred letters of ordinary English in dots and 
dashes with the usual spacing takes 968 units of time, which with the alterations 
here suggested would be reduced to 929. 

Do I advocate this change ? Lord Kelvin once said: “ I look upon our English 
“system of units asa wickedly brain-destroying picce of bondage under which we 
“ suffer." Yet three and a halt years of the most awful upheaval the world has ever 
secn—an upheaval which was probably made possible and hzs certainly been pro- 
longed by our pre-war social and political antagonism to industry and our general 
neglect of science—has failed to give us the metric system, phonctic spelling, or 
decimal coinage. These would be enormous time-savers with a huge cash and much 
greater intellectual value; but the gigantic octopus which calls itself Education 
süll thrives on brain-destruction and our youth continue to be robbed both of 
opportunity and of their ability to take advantage of it. А 4 per cent. increase 
in the earning capacity of a telegraph line is, 11 comparison, а small matter, 
but nevertheless опе worthy of consideration by anyone but а Government 
Department. 

There are, however, some пісте interesting and important conclusions, which 
I think are not generally recognised, to be drawn from the figures I have given. 
The central battery system in sparsely populated districts, wireless telegraphy, the 
heliograph, etc., are bound to continue using dots and dashes, but there must be 
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many cases of busy lines where the reintroduction of the single-needle instrument 
would present no difficulties. In such cases the capacity of the line would be 
increased by 26 per cent., or, in other words, four lines could do the work of five. 
But a much more surprising conclusion is that in the case of three fully occupied 
lines between the same two places, whether using dots and dashes or single-needle 
instruments, it would pay to discard the Morse Alphabet altogether, and to revert 
. to the old three-needle instrument, which, with its simultaneous signals, takes only 
240 units of time to send a message of a hundred letters. Its speed is therefore 
more than four times that of dots and dashes, so that, sending only one message at 
a time, it increases the total capacity of the three lines by 34 per cent., even although 
they can send three messages simultaneously. In other words, it enables three lines 
to do the work of four. Moreover, unlike the Morse signals, its speed is unaffected 
by the use of code words or foreign languages, and there is no reason why it should 
not be duplexed and adapted to fairly high-speed automatic transmission. 

It is not often that congested traffic can be relieved by using an older type of 
apparatus, but perhaps it could also be on the Tube Railways. 


The Editor will be pleased to receive remarks or criticisms on the foregoing article. 
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TWO IMPORTANT BANNERS ON PORTSMOUTH TOWN HALL, 
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THE “ СОЕВЕМ 5” DAY OUT. 


THE situation which inspired the sortie of the Goeben and the Breslau is still 
obscure, but some day, perhaps, when the Bolsheviks of the Centra] Powers have 
proclaimed on the housetops the secret treaties now hidden amongst the sweet- 
scented archives at Constantinople, the adventure will be made “ all clear." Whilst 
the Goeben was in the limelight during her enforced rest at Nagara Point, certain 
newspapers thought it opportune to revive the wireless jamming fable, created in 
Germany to explain the Goeben’s escape from our Mediterranean squadron at the 
outbreak of war. The “ Jam the wireless! Jam it like the devil ! ” legend certainly 
looks well in print, but, as it has been pointed out before, jamming is a two-edged 
sword and in practice often proves as great a handicap to the station creating the 
interference as to those it is intended to hinder. We doubt very much if jamming 
had anything whatever to do with the Goeben's escape, although it is well known 
chat the wireless equipment of all the German big ships is of a powerful order. The 
sinking of the Breslau will undoubtedly handicap the Goeben іп any enterprises 
which, for political or other purposes, her commander may think fit after the neces- 
sary alterations and repairs. 


WOUNDED SAVED BY “ REWA'S" “SOS,” 


The loss of the hospital ship Rewa merely lengthens the list of atrocities which 
will haunt the German people so long as print endures. The German authorities 
have endeavoured to prove to the world that the Rewa was sunk through collision 
with a British mine, but they overlook the fact that their guilt is made doubly 
certain by their self-confessea submarine activity in the Bristol Channel in the very 
week during which the Rewa was sunk. The British authorities have denicd that a 
mine sent this famous ex-trooper to her doom, and we think the world at large 
will prefer to believe the British Admiralty. There is no doubt the fact that 
the wounded on board were saved from a watery grave is largely due to the “ wire- 
less ” signals, which brought patrol boats to the spot from all parts of the channel, 
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and if we are not mistaken this same wireless equipment also served the Rewa well 
in a predicament in which she found herself some two and a half years previously 
when steaming off the North-East Coast. Do the Germans really believe that the 
Rewa incident will commend to the British people their feigned pacific desires? If 
they do, then Central Europe will have a rude awakening. Whatever conditions 
may be agreed upon by the belligerents at the end of the war, the German submarine 
campaign has invoked a curse which will hinder the activities of the German mer- 
сапе marine for many years to come. Even the “ Freedom of the Seas " would 
have little attraction for mariners branded with the mark of Cain. 


“ ACROSS THE BAR": THE MERSEY DISASTER. 


Each port naturally displays great pride in its pilots, those men who, by their 
knowledge of the peculiarities of the waterways, make safe the entry and departure 
of the ships upon which the prosperity of the place depends. The disaster which 
befell Liverpool at the end of December, but was not made public until nearly a 
month later, when 
nineteen of her fore- 
most pilots were lost 
near the Mersey Bar 
through а boat 
striking a mine, was 
keenly felt through- 
out the whole of the 
British mercantile 
marine, many of the 
victims having a 
wide circle of friends 
and business acquain- 
tances. The wireless 
service through that 
unfortunate accident 
has also to mourn 
another 1055 (ог 
amongst the 43 men 
on board at the 
moment of disaster 
were two Marconi 
operators. Happily 
Barrett, the junior 
operator, was one of 
the two survivors. 
Barrett, it appears, 
was at his post on 
the upper deck when 


S.S. ' REWA,” ALONGSIDE AT SOUTHAMPTON, the explosion 
A FAMILIAR SIGHT ІМ  PEACE TIME. occurred. He was 
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thrown off his feet, and the cabin was plunged into darkness. Commendable 
efforts to send out emergency signals failed, as sparks were unobtainable owing 
either to the stoppage of the dynamo or the severance of the cables. Barrett, 
with but one thought, that of his duty, went on deck to find the cause of the 
disturbance, but the deck was already under water. Almost immediately he was 
carried overboard by the swirl, and in a few seconds the boat was lost beneath 
the waves. Barrett was saved by securing a floating lifebelt and an oar. His 
only fellow survivor was an apprentice pilot named Swectham. 


AMERICAN CONTROL OF WIRELESS ON NEUTRAL SHIPS. 

The drastic regulations brought into action by the United States War Trade 
Board on February Ist for the control of neutral slipping have as their purpose 
the destruction of any possible remaining channcls through which the enemy may 
receive information. Particularly necessary is it, at a time when America is about 
to transport many thousands of troops across so wide a space of ocean, that no 
possible risk shall be run of the enemy submarines getting news of the ships’ move- 
ments. | 

The regulations require, amongst other things, that all wireless apparatus оп 
neutral vessels visiting America shall be sealed and that no message shall be sent 
without the knowledge of the master, who is responsible that no communication 
shall be sent to the enemy and that no message of any kind shall be sent within 
200 miles of England, France, Portugal or Italy except in case of distress. The 
regulations also give to the War Board control over the captains, officers and crews 
of neutral ships, and any person, firm or corporation which fails to act as required 
in respect to a captain, officers or crew, or to observe the whole of the regulations, 
may find itself or themselves penalised, not only in respect to the vessel on which the 
offence is committed, but in the case of all vessels under the same control. 


DiE WACHT AM—DRAHTLOSE. 


Some years ago one or more travelling dentists, dressed as cowboys and claim- 
ing to be “ Sequahs," toured the provincial cities of this country giving exhibitions 
of their "skill." With each was a brass band which generally managed a crescendo 
at the moment a tooth was being drawn—a sort of atmospheric disturbance around 
the patient's “506.” The idea, which very probably originated with the North- 
west tribes who accompanied their scalping operations by a “Cancan,” has 
apparently also found favour in the mind of the Germans, for, according to an inter- 
esting message from Honolulu, the German cruiser, Grier, which wes interned т 
that harbour after the outbreak of war, spent useful hours relaying by wireless 
messages between America and Japan which were intended to embroil those two 
countries іп a separate war. The wircless cquipmcnt of the Grier was sealed by 
the American authorities, but the seal was broken by the Germans, and in order 
that all tell-tale sounds might be obscured when this underhand business was afoot 
the slup's band was detailed off to play lively airs. Captain Grasshof, of that 
vessel, is now in the safe keeping of the American authorities following the discovery 
of a diary containing this and other incriminating evidence. We always nursed 
suspicions that German bands were sumething in the nature of camouflage. 

D 
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THE WRITING ON THE SLATE—WIRELESS IN А U-Boat Номт. 


Prominent amongst the limited number of first-class articles оп war routine 
which have been permitted publication in the daily Press is a series contributed 
to the Daily Chronicle by “ Bartimeus," a writer who appears to be singularly well- 
informed on the technical side of his subjects. One of these articles entitled “ The 
Hunt " vividly detailed a submarine chase by а “ blimp ” and motor launches ; 
“ blimp ” being the service name for а submarine-hunting airship. “ The old bus," 
to use the author's language, “ was running like a witch, when . . . the wireless 
“ operator in the rear leaned forward and tapped him on the shoulder. ... Не was 
“scribbling something on а slate. ‘SOS—SOS’—a bearing from a distant 
“ headland— fourteen miles—S О 5—5 О S—come quickly, I am being shelled 
“ —S О S—Subma The operator paused with his pencil above the slate, 
‚ “ waited a moment, and handed the slate forwari. The message, soundless, appeal- 
* ing, that had reached theni out of the blue immensity has ceased abruptly," etc., etc. 

Then comes a graphic description of the “ blimp's" race at eighty miles an 
hour to the rescue, and the dropping of a bomb. 

“The ‘blimp’ turned round, dropped another bomb ahead of the rapidly 
" vanishing wake, and then marked the spot with a calcium flare, whilst the wire- 
“ less operator jiggled a far-flung ' Tally ho!’ on the sending key of his apparatus." 
““ Bartimeus " now turns his attention to the motor launches and we next read of 
the '' blimp " as engaged in sending signals with a Morse lamp to these mobile craft 
which are “carrying, like hornets, a sting in their tails." “ * Wake 3 points on 
“your port bow,’ winked the ‘blimp.’ Over went the motor launch's helm and 
“the seaward boat suddenly darted ahead in a cloud of spray. ... For ап hour 
" that relentless blindfold hunt went forward, punctuated by exploding bombs and 
"depth charges and the crack of the launches' guns as the periscope of the 
“ submarine rose for ап instant's glimpse of his assailants, and vanished again.” 

- Considerations of space do not permit of more than meagre excerpts from this 
most interesting article. In the end, the submarine is forced to the surface by 
the asphyxiating effects of the chlorine liberated by the storage batteries from the 
incoming sea water. Manning their gun, the submarine crew manage to hit one of 
their pursueis, but seeing the approach of some destroyers the commander opens the 
seacocks and waves his hand in token of surrender just as the “ blimp ” returns to 
give the U-boat a coup de grâce. With a little of the love element thrown in—we 
are sure the wireless men can also play sentimental parts—this little реп picture 
would make an excellent cinema film. 


ARGENTINE WIRELESS CHAIN. 

At the end of 1917 the Argentine Government opened a new radiotelegraphic 
station at San Julian (Santa Cruz), whilst a further station is in course of erection at 
Punta Delgada (Valdes Peninsula). 

When the Punta Delgada station is finished the Argentine will possess a complete 
chain of stations permitting wircless intercommunication along the coast of Patagonia 
extending from Buenos Aires to the extreme south of the South American Continent. 
It is quite clear that this progressive Latin-American State is fully alive to the 
importance of radiotelegraphy, and is taking active steps to avail itself of this latest 
method of organisation and development. 
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UNIFORMITY IN UNIFORMS. 


Тнат the tailors of Great Britain have scented unusual activity in the world of 
“ wireless " is evident from the attention shortly to be given to Marconi men’s dress 
in that important sartorial weekly, the Taslor and Сийет. Amongst the supplements 
lately issued is one іп colours showing the exact cut and essential details of the 
various uniforms designed for operators. Whilst this plate conveys anything that 
may be new to those tailoring firms which advertise in THE WIRELESS WORLD and 
are fully alive to the requirements of this service, it will also afford valuable assist- 
ance to operators who prefer to give their orders for clothing to their regular tailors. 
The monochrome reproduction appearing on page 840 would suggest at first sight 
that a Marconi man’s wardrobe is an unusually extensive one. This is not so. 
Of the twelve figures reproduced, three give back views ; of the remainder, some are 
of uniforms merely designed for personal convenience. The drawing should be 
examined in conjunction with the excellent article on “ The Operator at Sea ” 
which appeared in the January issue. Reading from the left, figures 1 and 4 show 
the correct “ bridge " coat ; figure 3 the senior '' ordinary " uniform, and figure 6 
the junior “ ordinary " uniform. Figures 5 and ro indicate the white “tropics ” 
uniform, and figures 8 and 12 the “ patrol ” jacket. The “ boiler " suit, useful for 
cleaning purposes, is indicated by figure 2. | 

The essential uniforms are the “ ordinary " and the '' white "; the rest аге 
optional. The braidings for sleeves and shoulder straps on the uniforms of senior 
and junior operators are shown in the left and right-hand corners respectively. 


Music HALL APPEALS FOR MARCONI MEN. 


Harsh things have been said at times about the music halls of Great Britain. 
Some day it will not be difficult to furnish the critics with proofs that these places of 
amusement, instead of “ breeding crime," have actually assisted the nation in her 
fight for right. It is not at all unlikely that many young fellows now embarking 
on a '' wireless ” career first received their “ call to the sea ” through the excellent 
series of appeals now being flashed on the screen at many important music halls 
throughout the country. “ Young men, what of the future ? " is the searching 
question which has set many thinking and has paved the way for the reminder 
that ' You can serve your country as a wireless operator." "Those who thus have 
their thoughts aroused by the foregoing are finally asked “to examine the pro- 
gramme for full particulars as to free instruction." 
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Alongside this “ wireless activity " in the amusement palaces an extensive 
poster campaign has been conducted. For the purpose of making known the vital 
need for Marconi men, attractive drawings have been placarded on the London 
railway stations and in the most prominent positions in the great provincial cities, 
Portsmouth, the headquarters of Britain’s great maritime strength, has not been 
content with ordinary posters ; instead, it has placed at the disposal of the organiser 
of the “ wireless recruiting campaign ” a portion of the façade of the magnificent 
town hall. He who runs may read this appeal virtually “ miles away." 


MARCONI “ AMAZONS.” 


Ап impression is spreading abroad that because young women are being trained 
in Атегіса and elsewhere as “ wireless operators ” the time is not far distant when 
the young '' sparks " in the merchant service will be extinguished and the Marconi 
cabin will be “ manned " instead by a bevy of fair ones whose knowledge of waves, 
hirsute, tidal and etheric, will be even more extensive than their predecessors. 

Now, although wireless folk are by nature progressive in ideas and will be the 
last to throw cold water on any new idea, we feel sure that they will support us in 
the belief that maritime wireless telegraphy is quite unsuitable as a field for feminine 
activity. It has to be remembered that wireless is installed on ships primarily for 
protection in time of crisis. Operators are trained not so much to decorate a 
“ painted ship upon a painted ocean ” as to sit calmly and unruffled at their posts 
when face to face with death and disaster. They have to be prepared to endure 
the severest tests that can be imposed upon mind and body. Experience has shown 
that, from the earliest times on reccrd, although there have been апа are exceptions 
to the rule, the feminine temperament is an uncertain factor in times of emergency, 
and although а woman might prove an excellent student in the wireless schools 
there is always the likelihood of her natural weakness revealing itself at a critical 
moment. 

We feel sure that, however much a feminist movement might press for the 
extension of activity in this direction, the shipowners themselves would refuse to 
be party. There is also the certainty that ships so '' manned " would instantly 
lose popularity. 

Ап examination of the composition of a ship's staff will show that—except 
in the case of stewardesses, who exist for the comfort of passengers rather than as a 
measure of safety—no place is found for womenfolk, and a moment's reflection will 
show how natural is this arrangement. 

This does not imply that there is not a growing field for women in “ wireless 
work." On the contrary, there are many operations which experience proves 
can be performed to advantage by the fair sex, duties which provide congenial 
employment without the strain and discomforts of sea-going life. The care and 
precise thoroughness displayed by the average young woman suggest her fitness 
for operating on land, and for many constructional tasks requiring patience and 
delicacy of touch outside the common virtues of mere man. Тһе romance of 
wireless is real and unending ; so, too, are the perils of the seas ; but tc introduce 
women for ship work would be unfair to womankind and the mercantile marine. 


On the /Ether and the Electro- 
magnetic Theory of Light 


An Elementary Explanation specially Adapted to the Needs of 
the Student of Wireless Telegraphy. 


THE reader is doubtless already aware that the electromagnetic effects utilised 
in radiotelegraphy are considered to be propagated by the agency of the ether, 
and if he is a purely practical wireless worker he might well let his knowledge of 
what occurs between the transmitting and receiving antenne rest at that peint, 
seeing that the aether is hypothetical. In order, however, to gain a clearer mental 
grasp of what may be conveniently termed the mechanism by which, according to 
modern ideas, energy is transferred across space, it is first necessary to understand 
the need for postulating a physical medium and to examine the facts which have 
led scientists to the zether hypothesis and the electromagnetic theory. 

It must be understood that the ether hypothesis does not satisfy the mind 
along every line of thought and a number of questions concerning it are bound to 
assail the thinker. We have, like the generations before us, arrived at only a fraction 
of the truth, but in so far as our belief is supported by accurate observation and 
sound reasoning we may rely upon it. Modern science, seeking to fathom the 
mystery of the ultimate structure of matter, has made a step beyond the Atom 
to the Electron, and what has been considered hitherto as the unit of matter, as an 
indivisible particle, is now known to be divisible. Yet the great Бис of chemical 
science woven round the indivisible atom has not been rent, and the advance of 
knowledge, though it has revealed more, has not discredited the partially complete 
theory based on facts which, though inadequate, are still true and undisputed. 
In the same way there are gaps in the theory of ether which a later stage of investi- 
gation may fill in. 

The student may be apt to consider it waste of time to trouble about a theory 
which, besides being unessential to the commercial practice of radiotelegraphy, 
is in the nature of a half-guess at truth, unless he realises that the objective existence 
of the ether is something more than a mere assumption. It is more than a philo- 
sophical necessity, it is a physical necessity, and is, in fact, actually proved by 
numiberless experiments and a train of profound mathematical reasoning. № 
one would doubt the existence of that intangible entity known as electricity, yet we 
are only made aware of it by the phenomena to which it gives rise, and in the same 
way by reasoning from effect to cause we are enabied to infer the existence of ether. 


II. 
ACTION ACROSS SPACE. 


There are instances of physical actions taking p'ace across space withont the 
co-operation of any visible means acting as a connection or as a carrier between 
the two points considered. It will be seen at once that sound, light and electro- | 
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magnetism present examples of such action. In the case of sound it is proved 
that we are dealing with the movement of material particles, and that in the absence 
of such particles, forming a link between the sound-making (vibrating) body and 
the receiver, such as, for instance, the ear, the latter does not respond. Thus an 
alarm clock ringing in vacuo cannot be heard. Light, on the other hand, is trans- 
mitted across a vacuum and across space which we have reason to believe con- 
tains no matter, as, for example, between the earth and the sun. Similarly, it 
has been observed that electromagnetic effects take place across a vacuum. 

Let us take the case of the electromagnetic induction of a current in a circuit 
and suppose that the whole action occurs in an air-exhausted globe. Now the 
energy which is expended by the primary circuit reappears in the secondary but 
the passage of this energy occurs at a finite speed, that is, the energy does not 
disappear from the primary and reappear in the secondary simultaneously and 
therefore it must have existed apart from both circuits for a definite period. The 
intervening space in which it existed during that time contains no matter because 
the experiment takes places in vacuo, so that we are confronted with the choice of 
two theories, namely, that the energy was transferred across space devoid of any 
matter or connecting link whatever, or that it was propagated by virtue of some 
medium, which, subtler than ordinary matter and endowed with the property of 
transmitting energy, fills all space whether occupied by matter or not. The mind 
intuitively rejects the former idea. One cannot conceive of energy existing apart 
from matter any more than it can conceive of thought existing independently of 
a brain, How much we are justified in accepting the promptings of intuition in 
matters of scientific investigation 15 a question for the philosopher, but it is certain 
that, within limits, it is more fruitful of error to oppose intuition than to form 
hypotheses in accordance with it. In this case we hypothecate a connecting 
medium, immensely strengthened in our arguments by the fact that it has been 
done in an analogous case, that of light, with excellent results. This case we will 
now briefly consider and then return to the idea of an electromagnetic medium. 


LiGuT-ZETHER. 


At a certain stage in the investigation of light physicists found that they had 
to choose between the alternatives mentioned in the preceding paragraph and it 
was discovered, by assuming light to be an undulatory movement in an elastic 
medium which permeates space and matter, that the phenomena of light can be 
explained satisfactorily ; as a matter of fact many effects of light are deducible from 
the properties assumed for the ether. The number of its properties has by definition 
been limited to just those which are necessary to a medium in which transverse waves 
can be created, and which is capable of propagating such waves at the enormous 
velocity of 3 хо!" centimetres per second, that is, at the speed of light, a value 
which has been calculated by direct experiment. These properties, so far as we 
are justified by the present state of knowledge in assuming, are: (т) Inertia ; 
(2) some form of elasticity; (3) extreme tenuity ; and (4) imponderability. In 
regard to the last, it may perhaps seem a hard saying that a material medium is 
non-gravitative, but when it is considered how small the mass of the zether is com- 
pared with its volume, and that we are able to assume ior it a degree of tenuity 
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more or less akin to that of the matter composing the “ tails " of comets, it will 
be recognised that to describe it as imponderable is approximately correct. When 
we think in tons, or even in grammes, the weight of an electron is negligible, and, 
vclume for volume the weight of ether compared with that of the lightest known 
material is negligible. Mendeleef, the Russian chemist famous for his work on 
atomic weights, is said to have stated that in his opinion there exist two elements 
whose atomic weights are less than that of hydrogen, ether being one of these. 
That his opinion is worthy of note, especially in regard to a forecast of this nature, 
will be readily admitted by the reader who is familiar with the remarkable precision 
with which the existence of several elements was foretold by certain gaps in his 
penodic classification of the elements. 

The ether undoubtedly has other properties but there is no direct proof of 
them, and in the absence of any need to assume them it would be unscientific to 
extend the hypothesis further in that direction. Neither is there any direct evidence 
of the existence of the zther—the student should be quite clear about this—but 
the hypothesis rests on firm foundations and enables us to explain action through 
space in a manner which has satisfied the majority of scientists. 


THE ELECTROMAGNETIC MEDIUM. 


Reverting now to the subject of the electromagnetic medium, it will be seen 
that with the example of the light-zether before us the question of a choice between 
the adoption of a mentally unsatisfying and distasteful conclusion and the conception 
of a special medium to account for the propagation of energy is greatly simplified. 
For if the latter course has been so amply justified in the case of light we may, 
a fortiori, employ a similar reasoning in the case of electromagnetism. Another 
question now arises. Are we to assume a new mcdium for every kind of action 
which calls for an hypothesis of this nature to explaiu it, and thus fill space with 
a number of different ethers much in the same way as the ancients filled the Pantheon 
with a multiplicity of deities each with his or her special functions ? Maxwell, 
in whose footsteps we are now treading, said that it would be unphilosophical to 
do so, and by this he probably meant that such a course would be an infringe- 
. ment of the Law of Economy, which is the scientific rule to employ the 
least possible number of assumptions in formulating an hypothesis. Obviously 
the same rule applies to the hypotheses themsclves, since it would be absurd to 
introduce a new theory in regard to new facts if the latter admit of explanation 
by a theory already in existence. Accordingly Maxwell's theory asserts that light 
is an electromagnetic phenomenon because the so-called luminiferous ether is the 
electromagnetic mcdium and light waves are propagated at the same velocity as 
electromagnetic waves. This theory we shall now consider. 


I II. 
THE ELECTROMAGNETIC THEORY. 


АЛ physical quantities, excepting those defined in the case of heat, can be 
fundamentally defined as dimensional expressions in terms of length [L], mass [M], 
and time [7]. For instance, a velocity of five miles per hour can be written 
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our iri. giving as the unit of velocity ІҢ ог І,7-1) which, it must be remem- 
Бегей, is only a ratio. Now, commencing from the definitions of the unit pole and 
unit charge, two absolute systems of units have been evolved called respectively 
the electromagnetic system and the electrostatic system. The following table 
shows the dimensions of four units under both systems of measurement :— 


Unit. | Electrostatic. Electromagnetic. 
Current — ... ad [Là Mt T=) (Li Mi T7] 
Quantity ... ies [L3 Mi T] [Lt Mi] 
E.M.F. елі es ПА Mi T-Y (Li Mt T~] 
Resistance ... Ta [L T] LT] 


‚ It can be seen by inspection that the dimensions are not alike in the two systems. 
Let us actually compare them by finding the ratio of the electrostatic dimension to 
the electromagnetic dimension in each case. 


Current. 

Li MT? LT? _ LT? рта 

Lè wit 17 1 I 

a 

== L TO = _ ө ° . % (г) 
Quantity. | 

ІЗ MT | ee г 

"pane re” eS : f Se 
E.M.F. 

DUET TE oW 2.2 тай 

"EUIS Li I ~ T (3) 
Resistance. 


LET T T? E 
L Tip p Е ° е . (4) 


Remembering that т (or L Т 1) is the dimensional expression for the unit of 


velocity the reader will recognise the fact that each of the four results just obtained 
partakes of the nature of a velocity. Now, if a quantity measured in electrostatic 
units be divided by the same quantity measured in electromagnetic units and the 
‘quotient be v, then the electromagnetic unit is v times greater than the electrostatic 


иті. А rough example will make this clear. dy : —1760 ; hence the unit 


when the same distance is measured in miles is 1,760 times greater than when it is 
measured in yards. Our comparison of current under the two unitary systems gave 
us the expression [L 771) which equals v, a velocity which has been found to be 3 хто! 
centimetres per second. Thus the E.M. unit is 3 x 10? centimetres per second greater 
than the E.S. unit. That a physical quantity can possess two different fundamental 
units, that one of these can be enormously greater than the other, and that these 
units shall contain terms such as Г, are irrational conceptions for which the failure 
to take into consideration not only the means by which the law of inverse squares 
acts but the properties of space itself is responsible. In order to rationalize our 
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unitary systems some constants must be fixed upon which will rectify the omissions 
just referred to. By way of explanation it may be pointed out that the calculation 
of the resistance of a piece of copper wire is impossible unless the formula includes a 
certain constant known as the specific resistance of copper, because this constant 
has to do with a property peculiar to copper, as distinct from the length of the wire 
and the area of its cross-section. In the same way, in the case we are dealing with, 
we have to induct into our formule constants which will correct the ratio of the two 
sets of units. These constants are the magnetic permeability, u, in the electro- 
magnetic system, and the dielectric constant, А, in the electrostatic system. 
The reasons for selecting these constants can be stated as follows. We are 
examining the case of the propagation of stresses and strains across an elastic medium, 
the ether. The velocity of a wave іп a medium the elasticity and density of which 


can be computed in absolute units is Y À ; , Where e is the elasticity and р the density. 


If we can only apply this expression to the ether we should have a rational formula 
for the velocity of electromagnetic waves, but the paucity of our knowledge of the 
elasticity and density of ether renders it necessary for us to consider whether it 
possesses any other properties which bear the same relation to it as elasticity and 
density bear to ordinary matter. If the reader will study their definitions he will see 
that k and y represent the two properties we are sceking. 

From a detailed consideration of the displacement produced in a dielectric by 
electric force it can be shown that the elasticity of the dielectric is proportional to the 


reciprocal of the dieleotric coefficient. Therefore, for v= à we may write 


v= Ver TE , и being unity in the case of the ether. 

. Returning to the two unitary systems let us take the case of the unit of strength 
of magnetic pole. In the dimensional system force, F, is the product of mass and 
acceleration. | 


That is, =, Lon қ . (5) 


But the force between two magnetic poles varies as the product of their strengths and 
inversely as the square of the distance between them. 


That is, Fe T where m is an arbitrary unit. If the poles are equal 
3 
we may write F т and, taking into account the magnetic permeability of the 
; : m? 
intervening medium, dte. : А . . . . . . (6) 
Therefore (5) M L T-2= ™ "т where L denotes distance between the poles. 
Whence m*-—(MLT?)uL* 
and т = Li T^ yi, 


As has been stated, we do not know much about the properties of the ether, 
and are therefore unable at present to designate the dimensional value of u in that 
medium ; its numerical value is taken as unity. А similar statement holds good 
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for the dimensions and numerical value of & for the same medium. From the 
definition of m as derived above the system of electromagnetic units has been 
constructedsso as to include the arbitrary dimensions of y. 


We will now consider the case of unit charge. Here Fe ed where 4 is the 


magnitude of the charge. By similar reasoning to that employed in the instance of 
the unit poles, 4 — Mt Li T^! №, where & is the rationalizing constant. From this 
definition of g the electrostatic system of units has been derived, each unit containing 
the factor А, which is taken as unity in the case of ether. 

We can now write our four examples thus :— 


Unit. Electrostatic. Electromagnetic, 
Current б fè [Là Mi T— ji] ПА Mi T^ рф) 
Quantity... sig [L3 Mt ТМ) [Là Mt ut 
E.M.F. гы sio [Li Mi T- ki) [14 M14 T^? u?) 
Resistance ... в [L-1 T k1] [L T^ y] 


If, as has been suggested, the inclusion of Rk and y in these formule corrects 
the ratio between the units in the two systems, we ought to be able to quate the 
two expressions found for any one unit. For example, 

Electromagnetic unit of quantity, Li М = Mt T^! М, which is the 
electrostatic unit of quantity. 

From this equation, by simplification, we get 
Là Mi 


=- DM 
H =I Mt T At 


Now л. is the dimensions of unit velocity v, in centimetres per second, so that we 


may conclude that —;-- also represents a velocity, and we should arrive at a similar 


о 
conclusion by equating the units of any electrical quantity as we have just equated 
those of quantity. By calculations from ee formule well known to mathe- 
maticians Maxwell was led to the belief that JF is the velocity of waves in the 
electromagnetic medium, and this velocity has been determined by the direct measure- 
ment of electrical quantities. The mean of the best results can be taken as 3 x 1o" 
(or 30,000,000,000) centimetres per second, or, roughly, 186,000 miles per second. 
This value has also been found for the speed of light. Maxwell therefore stated his 
opinion that light is an electromagnetic phenomenon, light waves being actually 
electromagnetic waves. In view of the foregoing explanation Maxwell's theory 
should appear to the reader to be an eminently reasonable one, as the chief 
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I 
УЕ u 
velocity of light as a mere coincidence, а position which could not be seriously 
maintained. е 
ГУ. 
THE THEORY TESTED. 

As a test of the theory we will take as examples two media, say air and flint glass, 
which have equal magnetic permeability but different dielectric coefficients. Now 
win both air and glass is by necessity considered to be unity, therefore in each case 
v © inversely as yk. Calling the dielectric coefficient of air k, and that of glass А, 
(the subscripts being added simply to distinguish the two media), the ratio of the 
velocity v, in air to that of v, in glass is shown by the equation :— ` 


and the 


alternative would be to regard the identity of the numerical value of 


and as wis taken as unity in both cases, we get :— 


Di 4 
V2 Ri 


Now, J 2 represents, as was stated, the ratio of ә for air to v for glass, and 
1 


this ratio is known as the refractive index of glass. Moreover, k,is taken as unity, 
so that the refractive index сап be written vk}. If we square this expression we get 
Ба, which is the dielectric coefficient of glass. Hence the square o1 the refractive 
index of glass should equal the dielectric coefficient of glass, and in general it follows 
that А for any transpaient medium equals the square of its refractive index. 

At first it was found that this conclusion was not borne out by the results obtained 
from actual tests. In certain cases the theory was confirmed in a remarkable manner, 
whereas for some substances no agrement could be noted. For example, for flint 
glass the dielectric constant has been computed at 6:57, whereas the square of its 
refractive index has been found to be about 2'4. Later researches have shown that 

the coincidence of the theory with practical results depends to a great extent upon 
the temperature of the medium and the wave-length of the light employed for the 
determination of the refractive index. It is fairly evident that thesame wave-length 
should be used for determining both values, but asit is most convenient to ascertain А 
by means of fairly large wave-lengths, whereas the measurement of the refractive 
index can only be carried out for small wave-lengths, the discrepancies observed 
between fact and theory are fairly numerous, Yet it is possible to calculate approxi- 
matelv the refractive index for large wave-lengths from the existing data for short 
ones, and it may now be held that, in general, А is equal to the square of the refractive 
index. 

As another result of Maxwell's theory it should be true that all conductors are 
opaque to light. This, in the case of metallic conductors, is well known to be sup- 
ported by facts, and, further, it is stated that a metal beaten into the.form ot a sheet 


transparent to light will no longer act as a conductor of electricity. ETE 


Among the Operators 


MONTH by month, as will be noticed, it is our sad duty to record the deaths of 
the brave operators who have losc their lives at sea by enemy action and other 
causes in the wireless service of their country. Owing 
to the necessity of preventing information reaching the 
enemy, the names of ships and localities of action cannot 
be published, and in view of the fact that but few 
particulars are available of what are, perhaps, some of 
the worst cases of Hunnish piracy, full tribute cannot 
be paid to many gallant deeds. 

Both for our own part and on behalf of our numerous 
readers we extend to the parents and relatives of these 
young men, who so nobly uphcld the “ wireless 
tradition,” the deepest sympathy in their bereavement. 


FEARED LosT АТ SEA. 
OPERATOR D. E. BEATY. As the ship on board which Mr. David Edmond 
Beaty sailed from Liverpool in October Jast has not 
since been heard of, it is feared she has been lost at sea with all hands. Born at 
Cambus, N.B.,on February roth, 1898, Mr. Beaty was educated at the High School, 
Dunfermline, and George Heriot's, Edinburgh, receiving his wireless training at the 
North British Wireless Schools, Ltd., Edinburgh. Не joined the Marconi staff in 
July, 1915, and made his first trip, of 174 months’ duration, on one of H.M. 
Australian transports, subsequently serving on two other vessels before that on which 
he last signed on. 


SUNK BY TORPEDO. 


Mr. Charles Alexander McLaren, who was in his eighteenth year, was born at 
Braemar, educated. at the Braemar Public School, 
and trained at the Scottish Wireless College, Aber- 
deen. Entering the service of the Marconi Company, 
in February, 1917, Mr. McLaren served on two 
ships previous to the one on which he lost his life 
on December 28th last, when she was torpedoed and 
sunk by a German submarine. 


TORPEDOED AND SUNK. 


Another case of death as a result cf U-boat 
activity is that of Mr. Philip Ewart Parker, whose 
ship was sunk by torpedo on December 13th, 1917. 
The first ship to which he was appointed suffered 
damage from shell-fire, but Mr. Parker on that 
occasion escaped injury, afterwards making trips on : — 
two other vessels. Born on October 15th, 1898, at OPERATOR C. A, MOLAREN 
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Clitheroe, where he was educated, Mr. Parker spent some 
time as clerk in an accountant’s office, later taking up 
a position as cinematograph operator. Desiring to enter 
the wireless service, he attended the Liverpool Wireless 
Telegraph Training College, and was appointed to the 
Marconi Company’s operating staff in November, 1916. 


FATALLY INJURED ON BOARD. 


Even when so many lives are being sacrificed asa 
consequence of the war, accident and illness still claim 
their quota. Mr. Herbert Charles Moore, who was 
making his first trip, died іп hospital as the 


result of injuries sustained when he accidentally 
fell down the ship’s hold. Eighteen years of age, he 
was born at Famham, Surrey. After being edu- 
cated at the Farnham Grammar School, һе held 
an appointment in the Army Audit Office at Aldershot, 
which he relinquished to undergo training in wireless 
at the British School of Telegraphy, London, where he 
gained his Postmaster-General’s certificate. He jcined 
the Marconi Company last August. 


COLLISION AT SEA. 


Mr. David Owen Davies, 18} years, wes born at 
Liscard, Cheshire, and there received his education, 
After leaving school he was employed by the American 


OPERATOR H. C. MOORE. 


OPERATOR D. O. DAVIES. 


Express Company, Liverpool, for over two years, and 
gave up his situation to.study wireless at the Liver- 
pool Wireless Telegraph Training College, where he 
obtained his Postmaster-General’s certificate. 

In July last, Mr. Davies was appointed to the 
Marconi staff, and went to sea shortly afterwards. 
Unfortunately, the ship on board which he was making 
his initial voyage was in collision, and sank in British 
waters, Mr. Davies’s body being washed ashore. 


_Килер BY ENEMY GUNFIRE. 


News is to hand as we go to press of the death, 
from wounds inflicted by gunfire, of Mr. Charles 
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Lombard Audigier, who_was killed when the ship on 
which he was serving was attacked by the enemy. 

Of London birth, Mr. Audigier was nearly seven- 
teen, and went first to the Icknield Street School, 
Birmingham, completing his education at the Acton 
Higher Grade School. Previous to being trained in 
wireless telegraphy at Marconi House he was employed 
as a tracer in the drawing offices of the Е airey Aviation 
Company's works at Hayes, Middlesex, and the 
engineering works of Messrs. W. & G. du Cros, Acton, 
W. After qualifying for an operator, Mr. Audigier sailed 
on his first voyage in December of last year. 


OPERATOR C. L, AUDIGIER. 


Our New Volume 


THE present number brings to a close Volume V. of THE WIRELESS WORLD— 
a volume produced in troublous times, but one we venture to think well up to our 
usual standard of interest. With the total suppression of amateur working, the 
prohibition of the publication of any matter relating to the construction of wireless 
apparatus, and the heavy hand of censorship upon practically all of the most 
interesting phases of wireless work in the war, it has been no mean task to select 
and produce matter of general interest to our readers, and we take this opportunity 
of expressing our deep appreciation for the help we have received from subscribers in 
all parts of the world. We pride ourselves on not only having retained the support 
of а very large number of subscribers who have joined His Majesty's Forces but also 
on having gained many new friends. Let us trust that before the new volume is 
completed the present terrible conflict will have ceased, and that we shall be able 
to print once more, in full, the results of modern investigation and research. 

These are not the times for drastic changes in the make-up of a magazine. We 
hope, however, still to improve the coming numbers, while retaining those features 
which have been very much appreciated. | 

A bright new cover design will be the main change in the April issue, while а 
new feature will be the presentation each month of a double-page diagram of some 
interesting piece of wireless apparatus. Our valued contributor, Professor Paul 
Baillie, will also contribute a special article with numerous abaci showing a number 
of new ways of facilitating wireless calculations. 

Readers who have friends interested in wireless telegraphy, but who are not 
subsctibers to our magazine, will render us great service by reminding them of this 
excellent opportunity of starting to take in THE WIRELESS WORLD regularly. The 
more new readers we gain the better value we can give, and showing any assistance 
in this way is beneficial not only to ourselves but to the subscribers who so help us. 


Wireless Service in New York Police 


Department 
By FRANK C. PERKINS 


THE Manhattan Police headquarters wireless station isseenin the accompanying 
photograph ander the charge of Sergeant Chas. E. Pearce. Wireless telegraphy was 
adopted in the programme-of general preparedness instituted by the Police Depart- 
ment of New York City as an added means of communication between the different 
divisions of the force, and it is held that as such it is the first instance on record where 
wireless telegraphy has been brought into use in a 1nunicipal department in the United 
States. Although the Police Department already had a large private telephone 
system, the necessity of a dependable means of communication in addition was 
realiscd. | 
Considerable work has been done with signal] flag and Morse light systems, and 
also with portable field telephones, but wireless telegraphy has received the most 
attention of these auxiliaries. In introducing this part of his plan for police prepared- 
ness Commissioner Woods first established a school ot instruction in radio work at 
headquarters, one of the classrooms of the training school being fitted up with a 
buzzer system for code practice and with blackboards for demonstration work and 
circuit diagrams. Sergeant Chas. E. Pearce, a member of the uniform force and a 
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formcr telegraphist, who had becn studying and expenmenting with wireless in his 
spare time for several years, was given charge of the school, and thirty of the members 
of the Department who had had experience in telegraph, telephone or signal work 
were assigned for the course of study. It is of interest to note that on completion of 
the course all passed the Federal examination and received licences as first-class 
radio operators. High-grade commercial wireless equipments were then installed 
in the headquarters buildings in Manhattan and in Brooklyn, and also on the Depart- 
ment steamer Patrol. This ship is the flagship of the Marine Division of the Depart- 
ment—the Division which gives the same protection to New York's six hundred miles 
of waterways that the rest of the Force gives the land part of the city. With the 
outbreak of the war, although practically all the other privately owned wireless 
plants were closed, these three stations were continued in operation, under supervision 
of the Navy Department, and now work in conjunction with the New York Police 
Department's wireless service, several Government wireless stations covering the 
metropolitan district. Ё 

A thousand or more important radiotelegrams connected with the work of the 
Police Force have been exchanged between the Patrol and the headquarters stations, 
which could not have been handled in any other manner. The promptness with 
which orders and reports can be exchanged with the Patrol is, therefore, of valuable 
assistance to both the Federal and the Municipal Government. The Patrol is 
stationed at Pier A, at the lower end of Manhattan Island, and cases where police aid 
is needed on the surrounding waters are reported immediately to headquarters or the 
Picr A precinct by telephone. When the boat is at the dock it is sent to investigate, 
and, when circumstances require it, the commander of the boat sends a wireless 
report of the matter investigated to the headquarters wireless operator for delivery 
by telephone. 

When the Patrol is cruising around the bay such messages are sent by the 
headquarters wireless operator direct to the boat. Previous to the installation of 
wireless, when the boat was cruising, it was necessary to tie up at some dock and for 
an officer to find a telephone in order to communicate with headquarters or the 
precinct. This took considerable time, particularly at night. Now communication 
15 practically instantaneous, which increases the efficiency of the Harbour Police 
considerably. А few of the many cases in which the wireless has enabled prompt 
police service to be rendered are mentioned below. In each instance, although the 
Patrol was away from the pier, communication with it was established instantly, 
whereas valuable time would have been lost in notifying the crew of these occurrences 
under the old systcin. | 

Оп опе occasion two barges ‘broke away from the pier at the foot of East 54th 
Street, and, driven by a strong wind and tide, swept up the East River and carried 
three more away from the pier of East 7oth Street. Тһе five then drifted out through 
Hell Gate, in the path of the fleet of steainers that come in through Long Island Sound 
early every morning. The Patrol was off Staten Island when this information 
reached headquarters, and was notified by wireless about 4 o'clock. А+ 5.35 a.m. 
it reported by wireless that four of the barges had been caught and docked by the 
police boat and that the fifth was taken in charge by a tug. 

In another instance a small fire occurred in the Metropolitan Hospital on 
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Blackwell's Island. The Patrol, cruising around the lower bay, was notified by 
wireless, and to stop at the East 51st Street pier for a battalion fire chief on the wav. 
When the fire was out, wireless orders were given the boat to continue cruising. The 
Richmond Telegraph Bureau notified Harbour A of a fire on board a municipal ferry 
boat bcund from New York to Staten Island. The information was wirelessed to 
the Patrol, which was in the East River at 3 o'clock, and promptly investigated, aud 
at 3.39 p.m. it reported by wireless that the fire was extinguisbed with slight damage. 

The Brooklyn Telegraph Bureau was notified by a citizen at 4.35 p.m. that 
people in a motor boat off Manhattan Beach were waving distress signals on another 
occasion. The Brooklyn wireless operator sent the message to the Patrol, which was 
cruising up the East River, but immediately started to the rescue. At 5.16 p.m. the 
commander of the boat inquired by wireless if any further information had been 
received, and the Brooklyn operator, after communicating with the citizen who 
reported the matter, sent the following message to the boat at 5.28 p.m.: “ Party 
in motor boat off Manhattan Beach still waving white flag." Ccney Island Life Corps 
' tried to reach them and failed." The Patrol reached the location at 6.15 p.m., just 
as the disabled launch was taken in tow by a fishing steamer. 

Scores of similar uses of the wireless plant occur with the same valuable results. 
A citizen notified Richmond Telegraph Bureau at 10.30 p.m. on a recent date that a 
large Transatlantic steamer was sinking, after collision with another boat in the 
Narrows. The Patrol was ordered to the scene by wireless to assist in handling 
passengers, and at 12.15 p.m. forwarded a full report of the acadent to headquarters 
by wireless, which was telephoned to the precinct. Four days later, at 6.20 p.m., а 
schooner which had grounded in the bay near Ellis Island floated at high tide and 
drifted up the Hudson River with no one on board. Harbour А was notified Бу 
telephone and relayed the message to the Patrol through Manhattan headquarters 
wircless station. At 6.40 p.m. a wireless message was received from the boat that 
the schooner had been anchored and lighted. : 

At 9.40 p.m.several days following Harbour А was notified by the pier watchman 
that a lighter had broken away from the West 30th Street pier and was drifting up 
the river. The Paírol—off the Statue of Liberty —was notificd, and at 10.15 p.m. 
rcported by wireless that the lighter, carrying a cargo of сойсе valued at $50,000, 
had becn returncd to the pier. | 

Showing the prompt service possible with this wireless equipment, at 5.25 p.m. 
a report was received at headquarters, Brooklyn, that a party in a row-boat off 
Coney Island were being carried out tosea. The Brooklyn wireless operator forwarded 
the report to the Patrol, which started for the scene. Seven minutes later, at 5.32.p.in., 
the Brooklyn station was notified that the boat had been picked up, which information 
being wirclessed to the Patrol prevented an unnecessary trip of several miles.. The 
next day, at 6.45 p.m., a citizen notified Harbour A of a tug going up and down the 
East River, apparently not under control, as it had collided with other boats. The 
Patrol was sent to investigate, and found that two intoxicated boatmen had stolen 
the tugboat Gen. I. J. Wistar from a pier in Brooklyn and were having a ‘ joy ride.” 
А crew was put on the tug, the men were arrested, and the matter reported by 
wireless at 7.50 p.m. The tug was returned to the owners only slightly damaged. | 

The steamer Patrol has alsc met at Jersey City and brought to New York each 
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of the seven foreign Commissions that have visited this country on official business 
during the summer, and it is stated that in several inspection trips made by the 
different Commissions accompanied by city cfficials, around New York Harbour on 
the Patrol, the wireless was in almost constant use, handling urgent communications 
between the official and his office, via Police Headquarters and the telephone system. 
An extension of the wireless system to ten or twelve of the seventeen inspection 
districts of the Department is now planned. 


Senatore Marconi on the Victories of Science in War 


SENATORE GUGLIELMO MARCONI, fresh from war service in Italy, gave a little 
time recently—he was returning almost immediately to his naval duties—to talk 
with a special correspondent of the Daily Chronicle on a number of matters relating 
to Italy, and to touch lightly on what had been accomplished scientifically in the war. 
These inventions and improvements form a fascinating page of war history; but, 
alas | military regulations are against revealing them in any detail. 

Mr. Marconi was wearing the dark blue uniform of a commander in the Royal 
Italian Navy. Across his chest were two rows of war-bars—insignia of his skill 
and intrepidity. Still a young man in the early ‘forties, he showed uncommon alert- 
ness in the conversation, notwithstanding that he had just risen from a sick-bed. 

Turning, first of all, to inventions, Mr. Marconi said : “ There has been consider- 
able progress in wireless telegraphy and in other sciences utilised by the war; but, 
unfortunately, one cannot speak about it. The man in the street can see for him- 
self the progress in aviation, which is mainly destructive ; but some day he will 
realise what has been accomplished in a humanitarian sense. I assure you it is 
very interesting to social progress and civilisation. 

“ Wireless telegraphy is of greater use to us than to the Germans, for we are 
scattered all over the world and they are a compact block. The distances from 
which messages can be sent and the improvements effected in various ways will 
astonish scientists not in close touch with war developments when they read about 
them some day. The entry of America has certainly exemplified the great utility 
of rapid communication over wide spaces. 

“ I think that the Allies should assign a greater rôle to science. It could b» 
used more effectively, no doubt, in torpedo work and in the artillery. What is 
needed is rapidity in the conception and execution of scientific ideas. This implics 
closer union amongst the experts employed by our numerous Allies. There should 
be a complete mobilisation of scientific brains and greater opportunities given for 
mutual consultation and discussion—in fact, the organisation should resemble the 
War Councils. 

'" America has set the example of a Naval Consulting Board, which 1 had the 
honour of attending in Washington last July. It is composed of experts under Mr. 
Edison. We should imitate that. Speed is wanted. We should push our scientific 
advances so quickly that the enemy cannot overtake them or copy them. Success 
would result, I think, from such a course, especially if the civilian populations 
showed an equal readiness with the soldier to endure hardships.” 


Instructional Article 
NEW SERIES (No. 12). 


EDITORIAL NOTE.—In the opening number of the new volume we com- 
тепсей а new series of valuable instructional articles dealing with Alternating 
Current Working. These articles, of which the present is the twelfth, are being 
specially prepared by a wireless expert for wireless students, and will be found to be 
of great value to all who are interested in wireless telegraphy, either from the theoretical 
or practical point of view. They will also show the practical application of the 
instruction іп mathematics given in the previous volume. 


60. Rotating Field Alternators.—It has previously been mentioned that in the 
larger sized alternators the position of the field and armature winding is transposed, 
the armature forming the stator or fixed coils, while the field winding forms the rotor 
or revolving coils. 

In alternators of the revolving armature type the question of the insulation of 
the sliding contacts is of primary importance when the machine is designed to 
generate high voltages. 

When the armature is stationary and the field magnets revolve, then it is quite 
a simple matter to design contacts to carry the low voltage current necessary to 
magnetise the field magnet poles. 

Alternators can be divided roughly into two classes :— 

(x) Alternators with the magnet poles excited by a single coil called a mono- 
coil field. 

(2) Alternators with a coil for each magnet pole called a multi-coil field. 

61. Mono-Coil Alternators.—The first alternator constructed with revolving 
field magnets and stationary armature is that due to Mordey in 1888 in which the 
field is excited by a single field coil. | 

The exciting coil of the magnet is wound round an iron core, and from this core 
radiate the polar pro- 
jections,. which аге 
bent towards the 
centre in the form of 
а claw. The poles on 
one side of the field 
magnet will therefore 
be of marked polarity, 
and will be opposed 
on the opposite side of 
the field coil by poles 
of unmarked polarity. 
The ends of the field 
exciting coil are 
brought out to two 
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" The Little Grey Books." 


as they are affectionately called. 

Soldiers pore over them in the trenches ; sailors con them in their brief intervals of leisure 
in the Grand Fleet ; business men and women consult them at every possible opportunity ; lawyers, 
doctors, and students declare them to be an ever-ready source of help, stimulation, and encourage- 
ment. 

In fact, everybody is studying these wonderful “ little grey books ’’’in which the principles 
of Pelmanism are so interestingly explained: ''Pelmanism "—that extraordinary new force in 
modern life—the '' cardinal factor of success," to quote Truth's telling phrase. 

If you do not know the '' little grey books,” if you are not a Pelmanist, you should hasten to 
make up for lost time. '' Nobody who has not studied these books." says an ardent Pelmanist, 
“сап conceive the immeasurable benefits resulting from them.” 

“А single one of them would be cheap to me at a hundred pounds," declares a solicitor. “ As 
a direct consequence of them I gained a step in promotion," writes a Lieut.-General. 

A General] writes from France: ''The importance of the Pelman Course can hardly be 
exaggerated. І agree it should be nationalised.” 

Many clerks, shop assistants, and salesmen tell how they doubled and trebled their incomes 
as the result of a few wecks’ study of the Pelman Course. Tradesmen tell of ‘‘ record turnover ” 
and тоо per cent. and 200 per cent. increase in profits. The latest batch of reports from Pelman 
students (including men and women of all occupations in life) show that less than one per cent.— 
not one in a hundred—failed to gain substantial advantages from the Pelman Course, 

And all at the price of half an hour or so a day for а few weeks! It sounds too good to be 
true ; but there are thousands of letters to prove that it is absolutely true. There is not a class, not 
a business or trade or profession in these islands in which Pelmanism has not proved itself a wonderful 
help to success. That is to say, a means of increasing efficiency and developing “ braininess ” to 
such a degree that promotion and a bigger salary follow as surely as night follows day. 

Women are particularly keen on Pelmanism ; it has proved such an enormous help to them in 
getting оп " in business. Many of them describe it as “ the best investment I ever made." 

Moreover, they find it a truly fascinating study. “Там genuinely sorry the course has finished. 
I have found it so absorbingly interesting as well as profitable.” These are the exact words used by 
students of the Pelman Course. 

Truth has lately made another report upon the progress of Pelmanism amongst various classes, 
and confesses it would be impossible to name a business, profession, or vocation in which there 
were not hundreds of Pelman students. 

Army and Navy officers are very ‘‘ keen on Pelman ”; 48 Generals, то Admirals, and over 
6,000 other officers are studying the course, as well as thousands of rank and file. А large number 
of readers of THE WIRELESS WoRrD and other leading journals have taken it, and have already 
profited by it in income and position. . 

The directors of the Institute have arranged a substantial reduction in the fee to enable the 
readers of THE WIRELESS WORLD to secure the complete course with a minimum outlay. 


To get the benefit of this liberal offer application should be made at once by postcard to the 


address below. 
IMMEDIATE BENEFIT. 


“ Benefit,” says ** Truth,” ** is derived from the very first, and this is the general experience of 
the vast majority of the students. Almost before they are aware of it the brain is being set methodically 
to work on the lines which will bring out its full capacity." | 


OVER 250,000 MEN AND WOMEN. 


The Pelman Course has already been followed by over 250,000 men and women. It is directed 
through the post, and is simple to follow. It takes up very little time. It involves no hard study. 
It can be practised anywhere, in the trenches, in the office, in the train, in spare minutes during 
the day. And yet in quite a short time it has the effect of developing the mind, just as physical 
exercise develops the muscles, of increasing your personal efficiency, and thus doubling your all- 
round capacity and income-earning power. 

А full description of the Pelman Course, with a complete synopsis of the lessons, is given in 
* Mind and Memory,” a free copy of which (together with Truth’s special supplement on “ Pel- 
manism ”) will be sent post free to all readers of THE WIRELESS WORLD who send a postcard to 
The Pelman Institute, 145, Wenham House, Bloomsbury Street, London, W.C.1. 


№: books have achieved greater popularity during the war than “ the little grey books," 


853 


оп а pear-shaped former of wood. 
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slip rings to which is 
supplied the direct 
current. These two 
collector rings can be 
seen at the right hand 
end of the shaft in 
Fig. 60, the shape of 
the field magnet being 
also clearly shown. 
The ends of the 
Opposing magnets are 
brought as close to- 
gether as possible, and 
in this space are fixed 
the armature coils. 
The whole of the field 
magnet and the ex- 
citing coil revolve, the 
magnetic field of each 
pair of poles therefore 
cutting in turn an 
armature coil. 
Thearmature 
coils are constructed 
of copper strips wound 


Each coil comprises several of these strips 


insulated from each other and the whole bound together with tape. The method 
of mounting the coils is shown in Fig. бт, and a point to note is that, since the 
magnetic field only passes through the armature coils and the wood former, no lines 
of force are wasted throvgh magnetic leakage. 

In Mordey's machine there were nine magnet poles on each side of the field coil 


and eighteen coils on the armature. 


It therefore follows that when one coilis opposite 


a space between two magnet poles the two adjacent coils are opposite two magnet 


poles. 

The method of 
connecting the arma- 
ture coils is shown in 
Fig. 62, only one-half 
of which are shown. 
The connections of the 
other half are, of 
course, the same, the 
two halves then being 
connected in parallel. 
The reason for this is 
that if all the coils 


кіс. 62. 
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were connected іп DIRECTION OF ROTATION  «— — 
series the potential be- ' 
tween the two coils 
connected to the slip 
rings would be the 
maximum voltage 
developed by the 
machine, and, since 
alternators are usually 
desired to produce a 
high difference of potential, the insulation of these two coils would be a matter of 
difficulty. If, however, the two halves of the armature are connected in parallel 
the total voltage induced is only half that if the armature coils are connected in 
series, but the potential difference between any two adjacent coils is only that 
developed by one coil. 

It will be seen that an electro-motive force is induced in the armature coils in 
one direction as the coils leave a magnetic field of minimum strength and enter 
a magnetic field of maximum strength, and in the opposite direction when the 
coils leave a magnetic field of maximum strength and enter one of a minimum 
strength. 

Figs. 63 and 64 show the position of.the armature coils with respect to the 
field magnets, the first position showing the coils generating the maximum E.M.F. 
in one direction, and the second position showing the coils generating the maximum 
Е.М.Е. in the opposite direction.* 

Each reversal of the induced electro-motive force occurs, therefore, when the 
coils have the maximum and minimum number of lines of force passing throvgh them. 
The induced electro-motive force depends, therefore, on the variation of the strength 
of the magnetic field and not on a reversal of the magnetic field. 

Although the Mordey alternator is now only of historical interest, it is the fore- 
runner of all alternators with revolving field magnets, and the principles underlying 
the machine are the same as those of all modern mono-coil alternators. 

62, Multi-Coil Field Alternators.—The majority of alternators now designed with 
rotating field magnets are those with the magnet poles having a separate exciting coil 
for each limb. 

The design of such alternators varies, of course, with the work for which the 
alternator 13 required, but the same general principles apply to all multi-coil field 

alternators. | 
DIRECTION OF Rotation <—— The field magnet 
— 1, | coresare bolted round 
the periphery of a 
revolving flywheel and 
are so wound that the 
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*The magnets sbown 
are those at the back of the 
E uc sa] ОП и |. 77. .4 armature. The lines of force 

therefore pass down from the 
FIG. 64. reader. 
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polar projections are 
alternately of opposite 
polarity as shown in 
Fig. 65. 

Fig. 66 shows a 
typical field magnet 
system of a revolving 
field alternator. 

Since there are a 
number of magnet 
poles of opposite polarity, it follows that there are a great number of magnetic 
circuits around the rim of the flywheel; the length of any magnetic path cannot, 
therefore, be much greater than the pole pitch. 

The armature is usually constructed of a heavy frame ring, made in two halves 
and bolted together. The laminated iron of the armature to carry the armature 
coils is then built up inside the ring. Fig. 67 shows a typical armature of a revolving 
field alternator, the iron cores carrying the armature coils being clearly shown. The 
iron cores are, of course, laminated to prevent eddy currents being set up in the core 
by the rapidly changing armature currents. 

The lines of force are practically all confined to the laminated portion of the 
armature ring, so that few find 
their way into the yoke or solid 
casting of the armature ring. 

Since the polarity of the field 
magnets is alternately opposite, 
it follows in order that the electro- 
motive force induced in each 
armature coil shall be in the 
same direction at the same time 
that the direction of the winding 
of each armature coil must Бе 
opposite to that of the two ad- 
jacent coils. Instead of winding 
the coils in opposite directions 
the same end is obtained by 
connecting the start of one coil 
to the start of the second coil and 
the end of the second coil to the - 
end of the third coil, the start о | 
the third coil being connected tc | 
the start of the fourth coil, anc | 


This is shown in Fig. 65, the 
position of the armature coils 
with respect to the field magnet 
being such that the maximum FIG. 60. 
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electro-motive force 
in one direction 13 
produced. 

In the Figure 
shown the armature 
coil is the same 
length as the pole 
pitch. There is, there- 
fore, the same num- 
Бег of armature coils 
as polar projections, | 
апа it will be seen 
from the diagram the 
direction of the in- 
duced electro-motive 
force in the armature 
coil.* 

Іп single-phase 
machines there are 
generally from two 

FIG. 67. to six slots in the 

armature stamping 

per pole. The armature coils are first wound on a former, taped and varnished, 

and then placed in position in the armature slots and held in position by means ' 
of wooden wedges. 

An important point of difference between mono and multi-coil alternators is 
that in the former the electro-motive force is induced by a magnetic field varying 
from maximum to minimum and back again, whereas in the multi-coil alternator the 
induced electro-motive force depends on the reversal of the magnetic field in the 
armature coils. 


The author is indebted to Messrs. Crompton & Co. for photographs of revolving field 
alternators. 


* To make the diagram clear the armature coils have been drawn in a vertical position. 


Share Market Report 


Lonpon, February 14th, 1918. 

DEALINGS in the shares of the various issues have been more active during the 
past month. The preliminary statement issued by the Marconi Wireless Telegraph 
Company of America giying a comparative summary of receipts and expenses for the 
past four years was very favourably received, and brought in considerable investment 
buying. The market in the shares is very firm at the present time, the closing price 
of all issues as we go to press аге: Marconi Ordinary, £3 2s. 64. ; Marconi Preference, 
{2 12s. 6d.; Marconi International Marine, {2 тоз.; Canadian Marconi, тї. 34. : 
American Marconi, £I 5s. gd. ; Spanish and General, gs. 
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EASY LESSONS IN WIRELESS TELEGRAPHY FOR THE USE OF STU- 
DENTS, EXPERIMENTERS AND OPERATORS. By A. Е. Collins. 
New York: Theo. Audel and Company; London: Geoffrey Parker, West 
Ealing. 3s. | 
In every wireless school worthy of the name the course of instruction is care- 

fully designed to impart accurate and up-to-date information, for it will be readily 
admitted that inaccurate instruction imparted to a student may eventually have a 
very vital bearing upon his manipulation of the apparatus on board ship. Let us 
imagine a case in which the operator, confronted in an emergency with a rare fault, 
is thrown entirely upon his awn resources for its elimination. Ап accurate know- 
ledge of principles will enable the man to remedy the fault in a minimum of time, 
and may be the means of saving many lives and a valuable cargo. 

This leads up to the point we are endeavouring to elucidate—namely, that the 
selection of a text-book on wireless telegraphy is a serious matter, and the responsi- 
bility devolving upon the author no light onc. 

From the title-page of this bock we learn that the small volume is supposed 
to cover “а practical course of instruction on the principles, construction and the 
workings ot wireless apparatus for the use of students, experimenters and operators,” 
and the author, amplifying this in a foreword, states that it is “а rational course 
designed to teach not only the beginner the elementary principles of electro-magnetic 
phenomena as utilised in the wireless art, but to enable the practical telegraph 
operator to acquire a thorough working Knowledge of this newest and most promising 
branch of applied electricity.” | 

“Тһе book is divided into twelve lessons dealing respectively with (т) Forms of 

Electricity ; (2) Magnetism апа Electro-magnetic Induction ; (3) Disruptive Dis- 

charge ; (4) Electric Oscillations ; (5) Electric Waves ; (6) The Aerial Wire System ; 

(7) The Grounded Terminal; (8) The Transmitting Apparatus ; (9) The Receiving 

Apparatus; (ro) The Aerial Switch and other Apparatus; (11) Installing the 

Apparatus ; (12) Some other Considerations. 

That the aims of the author are by no means achieved is evidenced by a perusal 
of the first few pages. We find, for instance, the following remarkable paragraph 
in Lesson I., entitled “ Forms of Electricity.” 
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“ There are four principal forms of electricity—namely, (т) Static, or electricity 
at rest ; (2) Current, or electricity in motion ; (3) Magnetism, or electricity in rota- 
tion.” (The italics are ours.) 

What the fourth form actually is we are left to guess, but in view of the extra- 
ordinary definition of magnetism we can only presume that it is something beyond 
the descriptive powers of the author. Other descriptions in the chapter are slip- 
shod and inaccurate, such as the statement that “ current electricity is usually 
understood to mean electrical energy of considerable current strength and long 
duration as compared with a static discharge.” 

On page 21, speaking of primary cells, the author states that there are many 
types of cells, yet none has been devised to develop more than two volts, having 
presumably overlooked the bichromate cell; and how little attention is given to 
important matters is illustrated by the fact that Ohm’s law is dismissed in a dozen 
lines. 

One of the worst and most inexcusable of the many errors in this volume occurs 
in Lesson 4, where we see an illustration of the Marconi 3-kw. converter with disc 
discharger. Although the illustration clearly shows a machine with the vertical 
armature, the author states that the shaft runs horizontally, and ends his description 
with the remarkable statement that “ this converter is the English Marconi Со.» 
apparatus, and is used principally by wireless inspectors for inspecting vessels." 
The unconscious humour of this will be much appreciated by practical operators, 
seeing that the machine weighs something over two hundredweight. In Lesson 5, 
entitled “ Electric Waves," various diagrams, several of which are quite inaccurate 
and many hopelessly confusing for the student, are given in an attempt to explain 
propagation of electric waves over the surface of the earth. Figure 129 shows a 
section of the earth surrounded by a circle entitled “ atmosphere at 45 miles," at 
which height the air is said to act as a reflecting surface. Signals from one station 
are shown to proceed in a straight line until they meet with this conducting layer, 
when they are reflected, proceed in another straight line to a second point of contact 
with the layer, reflected again, and so on. This is said to be the way a station may 
receive signals below the horizon, notwithstanding the fact that on a later page a 
diagram is given to show how waves slide along the surface of the earth or water 
without reflection, following the contour of the carth's surface. 

Space will not permit of our naming the many other errors which disfigure this 
book, except to mention in passing the statements that when an aerial is 
formed of one or two parallel wires it is termed a plain acrial, while if it is made up 
of two or more it is known as a grid; and in making a “ ground," in a city, 
water pipes, gas pipes, and plates buried in the earth, are connected together to 
form the ground. We would like to hear the views of a New York underwriter 
when they informed him that the earth lead of a wireless station had been connected 
to the gas pipes! Numerous diagrammatic and other illustrations are interspersed 
throughout the volume, some modern, and a number quite out of date. In the 
former category we would place Figure 245, showing the connections of a Marconi 
Il-kw. set, and in the latter figure 208, showing the Lodge Muirhead Syntonic 
System with Metal Cones Ме cannot recommend this book from any point of 
View. | 
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THE Honours LIST. 


WIRELESS men have been holding their own in the honours list recently. We 
learn from the London Gazette of February 6th that Corporal W. J. Guyver, of the 
Tank Corps, has been awarded the Distinguished Conduct Medal for conspicuous 
gallantry and devotion to duty. As chief wireless operator, after having erected 
the aerials, this non-commissioned officer remained at duty for eighteen hours 
continuously under heavy shell fire. 
were shot away, but on each occasion he went out and repaired the damage under 


an intense bombardment. 


On several occasions the aerials and masts 


By his initiative and courageous perseverance the 


wireless station was kept open during the whole action. 


A “С.Р.К.” CHANGE. 


Mr. W. J. Sergent, who has for about 18 years been associated with the Land 
Line and Canadian Pacific Ocean Services, is retiring from active duties as Chief 
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MISS А. Р. MORRISON. 


Superintendent Engineer, but continues his 
connection as Official of the company in 
a consultative capacity. Mr. Kenneth Mc- 
Kenzie, who has been his chief assistant, 
has now been appointed Chief Superintendent 
Engineer of all the company’s fleets, with 
headquarters in Liverpool. 


WOMAN ELECTRICIAN. 


The first woman to enlist in the United 
States Navy as an electrician has joined the 
Colours. She is Abby Putnam Morrison, and 
is now an Electrician 1st Class іп the Navy. 
She is a member of the wireless class for 
women at Hunter’s College, New York. In 
the photograph Miss Morrison is not wearing 
naval uniform, but she is wearing the navy 
insignia of her rank and branch of the 
service on her sleeve. 
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A SERBIAN DECORATION. 
The accompanying illustration shows Sergeant 
A. W. Childs, of the Second Wireless Squadron, 
Sappers and Miners, M.E.F., who has been awarded 
the Cross of Kara George, Second Class, with Swords, 
by the King of Serbia for distinguished services 
rendered during the campaign. 


AMERICAN LADY OPERATOR. 


Baltimore has the distinction of producing a 
woman wireless operator, who has just begun her 
duties on the sea. She is Miss Elizabeth Lansdale 
du Val. Miss du Val comes of an old American 

SERGT. A. W. CHILDS. family—one of her great-grandfathers was Judge 

Gabriel du Val, being one of the first justices of the 
Prime Court of the United States. She started on her trip as junior operator on 
board the Howard, of the Merchants and Miners Transportation Company. The 
vessel sailed for Savannah and Jacksonville, and during the {пр Miss du Val will 
take watches in turn with the senior operator. | 

We take this opportunity of stating that it isnot the intention of the English 
Marconi Company to employ ladies as operators on board ship. 


A Lucky ESCAPE. 


We learn from the Derby Daily Telegraph that Mr. R. S. Gaunt is lying seriously 
injured at the Haslar Naval Hospital, Portsmouth. Не has been serving on Н.М.5. 
Hazard as wireless operator for the last two years. On January 28th, during a 
thick fog, the ship was sunk in a collision, and Gaunt had a fortunate escape from 
death. He was jammed amongst the wreckage and was extricated just in time. 
He was taken on board а hospital ship and brought to Haslar Naval Hospital. 


AN ANZAC М.С. 


Lieut. Samuel James Whyte, Australian 
Engineers, Anzac Wireless Signal Squadron, has 
been awarded the Military Cross. We have no 
information as to the circumstances for which it 
was awarded. 


WITH THE W.A.A.C. 


The accompanying photograph shows Miss 
Margarite P. Carter, late of Marconi's Wireless 
Telegraph Company’s City Office, who, as 
mentioned in “ Personal Notes" for January, is - 
now a member of the W.A.A.C. serving in 
France, 
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А WELL-EARNED AWARD. 


Another winner of the D.C.M. is Sapper George 
Russell, of the Royal Engineers, attached to the Royal | 

, Field Artillery as a telegraph operator and signaller. 

\ He has been awarded the Medal for conspicuous 

bravery in carrying a wounded comrade a mile under 

| heavy fire. They were taken prisoners by the Ger- 

| mans, but succeeded in making their escape. Before 

| enlisting Sapper Russell was employed at the 

/ Admiralty. 

KILLED BY SHELL Вовѕт. | 


А shell bursting outside а pill-box has killed а 
promising young fellow in 2nd Class Air Mechanic 
[Photo: Johnstone, Motherwell. W. С. B. Collingham, wireless operator in the R.F.C., 
SAPPER GEO. RUSSELL, R.E. says the Brighton Herald. Educated at the Brighton 
Municipal Secondary School, and having passed both 
Cambridge University examinations with honours, he was for eight months 
teacher at St. John’s School. In March, 1914, he joined the wireless operators’ 
school at Farnborough, was passed out for service in August, and was drafted 
to France, where he had been ever since. His death was a terrible blow for his 
parents, following in a few days the death of a sister aged eight. 


Jack BINNs, 


We learn from an American publication that Jack Binns, the wireless operator 
who leapt into fame some years ago in connection with the wreck of the White Star 
Liner Republic—the first large ship to be saved by wireless—is now a lieutenant in 
a Canadian instruction camp. 
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IMPORTANT APPOINTMENT. 


Capt. Charles Prince, who before the war was engaged on important work with 
Marconi’s Wireless Telegraph Company, Limited, and who is now of the Signals | 
Experimental Establishment, has been fortunate іп obtaining a post where his skill 
can be fully vtilised for the benefit of the country. Very considerable progress in 
connection with the use of wireless in aviation has been made since the war began, 
and Capt. Prince’s work in this connection has been most valuable. 


A FURTHER STEP. 

It is with pleasure that we have to record further promotion for Mr. S. B. 
Balcombe, late of the Traffic Department of Marconi’s Wireless Telegraph Company, 
Limited, and his old confréres will be delighted to hear that he has now obtained 
his captaincy. | 

Кок EAST AFRICAN WIRELESS WORK. 

Major Thirkhill, Royal Engineers, who is in charge of wireless work in East 
Africa, has been awarded the Military Cross. He is a Bradford man, and a Fellow | 
of Clare College, Cambridge. 
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NoTE.—This section of the magazine is placed 
at the disposal of all readers who wish to receive 
advice and information on matters pertaining 
to both the technical and non-technical sides of 
wireless telegraphy. There are no coupons to 
ЛИ in and no fees of any kind. At the same 
time readers would greatly facilitate the work of 
our experts if they would comply with the 
following rules: (1) Questions should be num- 
bered and written on one side of the paper only, 
and should not exceed four tn number. (2) 
Replies should not be expected in the issue 
tmmediately following the veceipt of queries, as 
іп the present times of difficulty magazines have 
lo go to press much earlier than formerly. (3) 
Queries. should be as clear and concise as 
possible. (4) Before sending зп their questions 
readers are advised to search recent numbers to 
see whether the same queries have not been dealt 
with before. This will save us needless dupli- 
cation of answers. (5) The Editor cannot 
undertake to reply to queries by post, even when 
these are accompanied by a stamped addressed 
envelope. (6) All queries must be accompanied 
by the full name and address of the sender, which 
is for reference, not. for publication. Queries 
will be answered under the initials and town of 
the correspondent, or, if so desired, under а 
“© nom-de-plume." (7) During the present restric- 
tions the Editor is unable to answer queries dealing 
with many constructional matters, and such 
subjects as call letters, names and positions of 
stations. 


Corporal D. P. (B.E. F.).—fFor particulars and 
instruction regarding accumulators we would 
refer vou to The Maintenance of Wireless 
Telegraph Apparatus, by P. W. Harris, price 
25. 6d., post free 2s. 10d., from the Wireless 
Press, Ltd. With regard to the fault you 
mention (namely, the deterioration of the 
central cell of three cells made together in a 
celluloid case) we have experienced this on 
several occasions, although we cannot explain 
it. Itis possible that the central cell enclosed 
between the other two becomes slightly heated 
and not having so much surface exposed to the 
air as the two end cells gets raised to a higher 
temperature than the other two. This would 
cause a more rapid deterioration of the cell. 
It, as you say, you cannot get any reading on 
the voltmeter of the central cell, and it is 
impossible to get it in good condition again, it 
would be best to cut it out and join up the two 
external cells. In any case you should find 
great help from the book we have mentioned 
above. 


Corpora! Т. Н. P. (B.E.F.).—We cannot give 
you any particulars of this code. Any infor- 
mation which we might give on the subject 
would be helpful to the enemy as E the 
extent of the British knowledge. 


E. C. (South Shields).—We thank you for 
your suggestion, which has been considered 
and will probably be incorporated in the new 
volume. With regard to your questions: (1) 
Tesla’s scheme of transmission of power by 
wireless has never had any practical results. 
The large and expensive plant erected on Long 
Island some years ago was allowed to run to 
wrack and ruin and we believe that some while 
ago those portions of the plant which had not 
fallen down were removed and the site cleared. 
This also answers your second question. (3) 
We regret we cannot give you а list of issues in 
which articles on high frequency electricity have 
appeared. Practically all wireless work is 
concerned directly and indirectly with high 
frequency currents, and if you will let us know 
more definitely the type of article to which you 
refer, we will endeavour to give you the 
necessary information. 


С. С. С. (Kettering).—(1) Wireless operators 
sign the ship's articles and are in the same 
position with regard to the National Insurance 
Act as other members of the crew. (2) Stu- 
dents in wireless schools who do not receive 
salaries are of course not employees, and there- 
fore are not affected by the Act. 


W. E. B. (Belfast) asks how much more 
training a man holding the British Postmaster- 
General's Certificate would require to enable him 
to operate the United States naval appara- 
tus ? (2) Doesthe Marconi Company of America 
control the appointment of wireless operators 
in the United States Mercantile Marine? (3) 
As regards any naval wireless apparatus are 
the 14 kw. and 5 kw. sets the only ones used, 
the former on small craft and the latter on the 
larger vessels such as battleships and cruisers ? 
(4) Has the United States Navy any head- 
quarters in England where one could obtain 
particulars and conditions of service for 
wireless operators ? Answers :—(1) The appa- 
ratus used on board the United States naval 
vessels is different from the commercial appa- 
ratus used on British mercantile vessels. In 
view of war conditions we cannot give our 
correspondent any particulars as to the sets in 
use, although it is permissible to state that a 
number of different types of apparatus are 
installed. In any case it would be impossible 
to state definitely how much more training 
would be required, the United States Navy 
having their own schools of instruction and the 
length of the course would be dependent upon 
the extent of the students' knowledge and the 
requirements of the authorities at the time. 
(2) Іп normal times the Marconi Wireless 
Telegraph Company of America controls 
appointment of wireless operators on a very 
large number of vessels in the United States 
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Mercantile Marine. At the present time all 
operators in the American Mercantile Marine 
come under naval control. (3) We do not 
know whether in this question our correspon- 
dent refers to the United States naval appa- 
ratus or to that of all Powers. In view of 
the differences between mercantile marine and 
naval requirements, the apparatus on the two 
classes of ships varies considerably. For 
obvious reasons we cannot say more than this. 
With regard to question (4), there are, of 
course, various United States Government 
Commissions in this country at the present 
time and our correspondent is mistaken if he 
thinks that a young man of military age would 
be allowed to leave this country for the 
purpose of enlisting in the service of a foreign 
Power, friendly or otherwise, unless, of course, 
he were sent by arrangement with the British 
Government. 


H. L. (Windsor).—(1) It is advisable that 
every wireless operator should be able to swim, 
but a knowledge of this art is not obligatory. 
(2) £8 to Хто. (3) Yes, it is necessary to be 
passed as medically fit by the Company’s 
doctor. 


I. T. (Plumstead).—The Wireless Equip- 
ment Officer. 


R. B. L. (Scotland) does not give his address. 
His queries will be answered when this is 
forwarded. 


A. H. (Heath).—(1) The Marconi uniform is 
properly worn only by members of the Marcon) 
Company. Any person not in that Company's 
employ who wears the uniform is quite 
unauthorised to do so. (2) The badge vou 
mention is not regulation. The regulation 
badge consists of the letter M surrounded by a 
laurel wreath. 


STUDENT P. (Liverpool).—(1) Whether or not 
an operator is granted leave on arrival in port 
depends upon the circumstances of the case. 
If, for instance, a ship is likely to remain in 
port for six weeks, the operator will not be 
kept standing by for the whole of that period, 
but will be appointed to another vessel. On 
the other hand, where circumstances permit, if 
the ship is only remaining for a short period, 
leave is granted for that time. (2) А reason- 
able period is usually allowed for the man to 
get his kit together. (3) А new operator is 
sent out as junior to an experienced senior. 
Whether it is for a long or short voyage 
depends upon circumstances. 


J. W. (Westfields).—(1) Yes, free training is 
offered at the present time in London to 
suitable young men between the ages of 16% 
and 18. Apply to the Traffic Manager, The 
Marconi International Marine Communication 
Company, Limited, Marconi House, Strand, 
W.C.2. (2) This is by far the cheapest way of 
learning wireless telegraphy. 
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E. R. T. (Welshpool).—(1 and 2) The youth 
can remain at home until just before he 
reaches military age. 


А. C. D. (Ilford).—We do not quite under- 
stand your first question. Twenty-four studs 
are fitted to the asynchronous disc because it 
has been found that this number gives a spark 
of good quality and note. Arrangements are 
made to shift the position of the disc slightly so 
that those studs on which the least sparking 
has taken place may be put in a position, in 
order that they do their share of the work. 
(2) The disadvantages of inserting a second 
intermediate circuit in the multiple tuner more 
than outweigh the advantages. 


H. B. H. (Birmingham).—The account of the 
instrument you mention was not published in 
the WiRELESS WORLD, although we have heard 
of it. We cannot place our hands upon any 
information regarding this device at the 
present time, and as it is not a wireless instru- 
ment we would suggest that you write to one 
of the medical papers for the information. 


Н. К. (Eltham).—A man with a partially 
disabled left arm would, we fear, be rejected 
by the Marconi Company's medical adviser. 
Full use of both arms is absolutely essential. 
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MACHINERY 


FOR 
WIRELESS TELEGRAPH 
INSTALLATIONS 4 4 
% "ever o 
TRANSFORMERS ‘eee, 


Lifts, etc. 


HOT WIRE AMMETERS 
FREQUENCY METERS 


KINDLY SEND US YOUR ENQUIRIES. 


Full Illustrated Catalogues and partículars on 
application. 


COMPAGNIE 
FRANCAISE 
maritime ет M DAVIS „ TIMMINS 
COLONIALE de & ; 
TELEGRAPHIE LIMITED, 
денеме : SANS FIL : KING’S CROSS, 
iege Social: 35, АЕ des Capucines LONDON, N. 


Ateliers : 32, Rue de la Briche, St. Denis 


(Seine) 


SS аа тне ae ығына 
Construction, installation 
et exploitation de stations 


de télégraphie sans fil. 
Au premier Novembre, 1913, 80 
stations de bord en exploitation. 
Е ЕЕ ш a ee eT 


Transmission et réception des radiotélégrammes à bord 
des paquebots — S'adresser au télégraphiste du bord. 
S'adresser au Siège de la Compagnie, 35 Boulevard 
des Capucines, à Paris. VUE du клет 
1°—Pour la transmission des 
radiotélégrammes à destina- 
tion des paquebots en mer. 
2°—Pour la transmission par 
télégraphie sans fil (voie 
Marconi) des télégrammes 2 
destination des Etats-Unis et 
du Canada. 


Establishod 1876. 


METAL THREAD SCREWS 


Nuts, Bolts, Terminais &c. 


Telephone: North 580 (2 lines). 
Telegrams: " Conductivity, London." 


39—Et pour tous renseigne- 
ments. 


Please mention “The Wireless World" when writing to Advertisers. 
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"Telephone—Avenue 2995. 


ESTABLISHED 1818. 


Telegrams: Milraysom, London. 


Contractors to H.M. Government and the Principal "mn Lines, etc. 


MILLER, RAYNER & HAYSOM, L" 


Naval, "P and Shipping қайығы | 


OFFICERS' UNIFORMS FOR ALL 
BRANCHES OF THE SERVICE. 


Complete Outfits for the Navy, Army, 
and the Mercantlle Marine. 


Regulation Uniform for Marconi 
Officers. 


Head Offices —110, Fenchurch Street, LONDON, E.C.3. 


LIVERPOOL-—24, Lord Street. 


South Wales 


Wireless College, Ltd. 


St. Mary Street, CARDIFF, and 
Castle Street, SWANSEA. 


Our Colleges are fitted upentirely 
by the Marconi Co. with 14 Kw. 
installations. All our instruc- 
tors have First-class Certificates 
with practical experience in 
Navy, Army, and Mercantile 
Marine. We have sent from our 
Colleges during 1917 over 200 
Students to good permanent 
positions at good salaries. 

Day and Evening Classes are 
held, and we have special terms 
for Students entering with a 
good Knowledge of the Morse 


Code for a short course. Situa-. 


tions are WAITING our Stu- 
dents immediately they qualify. 
Call or write for Prospectus. 


Please mention "The Wareless World ' 


SOUTHAMPTON—35/6, Oxford Street. 


ESTABLISHED 1809 


‘NORTH BRITISH 
8 MERCANTILE 


INSURANCE COMPANY 


FIRE LIFE 


ACCIDENT ANNUITIES 
MARINE 


Funds £23,800,000 


Chief Officee: 
LONDON: 61 Threadneedle Street, £.C.2 
EDINBURGH: 64 Princee Street. 


when чер to Advertisers. 
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REGARDING MARCONI UNIFORMS 
А CUSTQMER WRITES — 
“ The uniform arrlved in quick time, 
fits well, and is very satisfactory.” 


Paterson's have 


IE you аге requiri se A e а complete Sea Кге 
еса ч 


requirements af Marconi officers, 
st кей regulation style. You = and aree 


ENTER THE WIRELESS SERVICE. rh mange е бе pee а шы end 


exceptional value 


МАДЫ эс 75/- 85/- & з 882 
mplete in every detail 


and see the World. 


These are the only Schools in Great Britain fitted 
with complete standard Marconi, Poulsen and 
Telefunken Installations. 
Day and Evening Classes. Complete Course 
for the Postmaster-General's First-Class Cer- 
tificate, At two recent Examinations 100 per 
cent. of our Day Students obtained the Post- 
master. General's F1 -CLASS Certificate 
Proficiency in various systems. 


NORTH-EASTERN SCHOOLS 
OF WIRELESS TELEGRAPHY 


22 Blenheim Terrace, 
LEEDS. 


BIBGE 55/- 65/- 75/- & 85/- 
COATS erfect Fit Guaranteed 


EGULATION 35/- 45/- & 55/- 
АІМСОАТЅ Oilskins & Waterproofs 


SPECIAL ATTENTION TO POST ORDERS 
Write to-day for scientific self-megaurement form 


ATERSON 


J. а М. PATERSON . LIMITED J. & M. PATERSON - LIMITED 
NAVAL AND MARINE TAILORS 


301 ARGYLE ST., GLASGOW 


Specially Recommended for Good Honest Value 


18 Eldon Square, 
NEWCASTLE-ON-TYNE. 


WRITE NOW FOR ILLUS. 
TRATED PROSPECTUS. 


When Ships are Sunk. 


There have been many Wireless | The father ой one of these brave men 
Operators among the 23,000 officers | writes:— 
and men who have been brought into “Тат жайы you a donation. T have 
the care of the British and Foreign ason who is а Senior Marconi Operator 
Sailors' Society during the past year, now on ihe high seas and amid all the 
after their ships had been sunk by edi idi need Бе ш sor- 
mine or torpedo. АП their require- | манаг | 
ments—food, clothing, shelter, travel- Have you sent your Donation ? 


ling expenses, telegrams to anxious 


relatives, medical aid for the injured 
and suffering—have been provided 
by the Society at its own expense. 


If not, please post it to-day to 
Sir FREDERICK GREEN, J.P., Trea- 
surer, Wakefield House, 30-32, 
Cheapside, London, E.C. 2. 


British & Foreign 


_ Sailors’ 


Society 


(Including the Port of London Society, founded 1818; incorperated 1905.) 
General Secretary: Rev. T. EYNON DAVIES. 


Please mertion " The 


Wireless World" 


when writing to Advertisers 
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HARVEYS’ 


Harvey Roberteon 
17 London Street 
(Facing Fenchurch Street Station) 
HOSIERY DEPT., 15 London St. 
OUTFITTING DEPT., 16 London St., 
LONDON, E.C. 


TELEPHONE -AVENUE 2200. 


Business hours, 9—5. | 
Saturdays, 1.30. 


_ Book te Mark Lame or Fenchurch Street Stations 

2. TAILORS, OUTFITTERS, 
HOSIERS, AND TRUNK 
: MAKERS 


SPECIAL PRICES 
FOR 


SENIOR OR JUNIOR OPERATORS. 


Uniform Serge Suit, fine quality, 
i gold Ласе апа 


«гиг ОКМ SUIT 


70/- 
Best ous Cloth Uniform Suit, 
gold lace and buttons ...126/- 
Bridge Coat, gold shoulder straps 


and buttons, complete .. 70/- 
Naval Cloth Cap, Badge and Band 10/- 
Senior gold lace Cuffs ... ... 7/- 

" Epaulettes .. 4/- 
Junior Epaulettes i. - 
Dadges .. 


Buttons, large Е 
small 


White Suits 


WE HOLD THE LARGEST STOCK 
OP WHITE SUITS IN LONDON. 


B Send for our List | | Is 
Р | Bs 
HARVEYS’ = 
PATROL SUIT 
Facing Fenchurch Street Station. 
ACKNOWLEDGED TO BE THE BEST HOUSE FOR THE WIRELESS OPERATOR. 


MESS SUIT 


Please mention “The Wireless World" when writing to Advertisers. 
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ATLANTIC 
COLLEGE 


Wireless and Submarine 
Telegraphy, Cahirciveen. : 


Send your boy to the centre of the 
Telegraphio World, to learn Wire- 
less or Submarine Telegraphy. 


Most Successful Tuition | 
by fully qualified Staff. 


Students can qualify for shore appoint- { 

ments, as the College is equipped with the ; 

most complete and up-to-date Wireless 

Plant in Ireland—an exact facsimile of 
Shore and Ship installations. 


FIRST ACERO ЕЕК 
IN THE WORLD 


И IGHT 


Sth Year 


World's Premier 


FIRST жы 
AERO | 
WEEHLY 


At all BookKstalis and Newsagents 
every FRIDAY 


Illustrated Prospectus on application 10 
М. M. FITZGERALD, А.М.1.В.В., 


An Excellent Textbook for 


Manual of Wireless Telegraphy — boc S 


FOR THE USE OF NAVAL ELECTRICIANS 21 рр. Ilustated, 3s. net 


оғ 88. 4d. Post free from 
RENTELL & CO. Ltd. 


8. 
Ву Соммлмовв S. S. ROBISON, U.S. Navy 36 Maiden Lane, Strand, 


BRITISH SLIDE RULES for ali Technical Calculations 


“DAVIS-MARTIN” WIRELESS SLIDE RULE 


SEND FOR LIST 99. 


JOHN DAVIS & SON (Dorby), LTD., All Saints Works, DERBY. 


HUMOUR IN THE ROYAL МАМУ 


Being a Volume of Cartoons drawn by 
LIEUT. Е. С. О. BEUTTLER, R.N.V.R. 
Price ONE SHILLING per copy, 1/3 post free. 


Mr. Gossip in the Daily Sketch, says :— “Beuttler is 
to the Navy what Bairnsfather i is to the Army,” 


THE ZODIAC 


THE MAGAZINE OF THE FOREIGN 
SERVICE TELEGRAPH CLERK 


SOCIAL, SPORTING, TRAVELS, ETC. 


Monthly, 6d. ; or 6s. per annum, 

post free to any part of the world. 

Illustrated with many interesting 
photographs and drawings. 


THE ZODIAC PUBLISHING COMPANY, LTD. 
Electra House, Finsbury Pavement, London, E.C. 


Orders can now be e placed with ` 
THE SYREN AND SHIPPING, LTD., 
91 & 93 Leadenhall Street, LONDON, Е.С. ; 
AND AT 
GLasGow : 166, Buchanan Street. 
NEwCASTLE: Mosley Chambers. 
Liverpoo.: 28, Ashfield Road. 
Hutt: 10a, Bishop Lane, 
er with Smitu & Son's BooksTALLS. 


Please mention “The Wireless World " when writing te Advertisers. 
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THE BRITISH SCHOOL OF TELEGRAPHY, LTD., 
179, Clapham Rd., London, S.W. "Phone : BRIXTON 215. 


EXPERT TRAINING FOR YOUNG 
GENTLEMEN (15-25) IN INLAND, 
CABLE, & WIRELESS TELEGRAPHY. 


HIS old-established and up-to-date School i i» recognised by the War ОЖсе, 
Admiralty, Wireless Telegraph and Cable Companies as a training centre for 
rators for their Services. 
GOOD APPOINTMENTS are open to our students as soon as qualified, the 
demand for Skilled Operators in all Services being greater than the supply. 
SPECIAL COURSES for men desirous of entering the Royal Flying Corps, 
Royal Engineers, Royal Naval Reserve and Royal Naval Volunteer Reserve 
(Telegraph Sections). 
SPEED PRACTICE Юг improvers daily and three nights weekly. 
SPECIAL SHORT COURSE suitable for men wishing to obtain Government 
Certificate and enter the service of the Marconi Co. 


At several recent Government Exams. all candidates obtained 13: Class Govern- 
ment Certificate. 


- No Branches or Postal Tuition. Fees moderate. Write for Proiedis: 
А. W. WARD (Manager). 


CVF алата Cloud 
42. Í m" 


AN | SPEED AND RELIABILITY 


are essentials to a Marconi Man 
ШІЛШІЛШІІІІШІІШІІШІШІТІШШІІ 
~s. Ж, «<. 
Write rite for, Booklet 


| AS ‘The Wireless Operator s Tailor " I claim to give | 
you both:these essentials: without any sacrifice 1 in cut 

ог finish. Ве well advised and anticipate your ‘ Uniform’ 

requirements while | still can supply pre-war Quality. 


W.W. ата self- 
measurement Form. 
Psd Eres THE WIRELESS 
addu OPERATOR'S TAILOR. 
‘Phone - - - Brixton780 5 Stockwell Road, CLAP HAM, S.W.9. 
Closed Wednesday at 1 o'clock (Opposite Tube Station, Stockwell ) 


Please mention “The Wireless World” when writing. to, Advertisers. 
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Alternating and Continuous Current 


GENERATORS AND MOTORS 


GENERATORS & SELF-CONTAINED 

OIL AND STEAM GENERATING PLANTS 

FOR WIRELESS AND SHIP LIGHTING 
_ BATTERY CHARGING, &c. | 


Also Manufacturers of 
HIGH FREQUENCY MACHINES 


BOOSTERS SWITCHGEAR ARC LAMPS 
CONVERTERS INSTRUMENTS PROJECTORS 


PROTECTED TYPE С.С. MOTOR PROMPT DESPATCH. 


CROMPTON & CO., Ltd. 


Тепе Chelensford С H E LM S FO R D. [kem 


(3 lines 


The Wireless Pocket Book and Diary, 1918 


IN BLACK OR GREEN MOROCCO-GRAIN LEATHER CASE, 3/3 JTO ANY PART OF 

IN BROWN MOROCCO-LEATHER CASE è è А . 6/3 Е МОЕ 
Only a limited number available. АП Orders executed strietly in rotation. 

This Diary contains: Tables for Calculating Tolls on Messages, Foreign Exchange 

Tables, Wireless Stations on Main Ocean Routes, Diagrams of Ship Installa- 

tions, Local Time at British, Colonial and Foreign Ports, etc., etc. 


A SHORT COURSE IN THE MAINTENANCE OF 


ELEMENTARY MATHEMATICS | WIRELESS TELEGRAPH 
APPARATUS 


AND 
Their Application to 
Wireless Telegraphy| By PERCY W. HARRIS. 


. By S. 3. WILLIS. Price 2/6 net. Post Free 2/10 
Price 3/6 net. Post Free 4/ 
ій: CONTENTS: An Up-to-Date Manual full of 
Geometry Use of Squared Paper Practical Hints and Explanations. 
Solutions to Examples 
Diagrams of all Ship Installations from 
Useful Constants 
Trigonometry Tables, Etc. e i K.W. to 5 K.W. 


THE WIRELESS PRESS, LIMITED, 
MARCONI HOUSE, STRAND, LONDON, W.C.2 | 


Please mention “Ths Wirelesa World” when writing to Advertisers. 
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WIRELESS OPERATORS 
WANTED 


wow smer = wwe / А WIRELESS 
TRAINING 


bd MEN TRAINED for service in Navy, Mercantile 
. Marine, Flying Services, Royal Engineers, с, Tuition 
at Manchester, Birmingham, Nottingham or by post. Each School 
is equipped with a 13 K.W. Standard Ship Set, etc. Day and 
Evening Classes. Students may join at any time. Fees moderate. 


For Illustrated Prospectus address your letter to the Principal, 


Mr. J. В. Halliwell, - 
CITY SCHOOL OF WIRELESS TELEGRAPHY 


61 HIGH STREET, MANCHESTER 
Count Chambers, 66% Corporation St., Birmingham 
Guardian Chambers, 4 Bridlesmith Gate, Nottingham 


COUBRO & SCRUTTON 


Head Office: 18, Billiter Street, London, Е.С. 


Telegraphic Address : Coubro, Fen. London. 
Telephones : East 7, 716, 717. 


Makers of 
Wireless Masts and Accessories, 


Engineers and Smiths, Founders, 
Mast Makers and Riggers. 


Contractors to:  Admiralty, War Office, India Office, and 
Colonial Governments. 


Please mention “The Wireless World" when writing to Advertisérs. 
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а sign 
of excellence 
in clothes 


is the style, the fit, consistency in shape, combined with 
its quality and hard-wearing virtues. I specialise for 
Marconi Operators requiring the best high-grade ma- 
terials, fashioned іп correct naval cut, tailored by 
skilled workmen, and guaranteed to give satisfaction, 
at moderate prices. 


UNIFORM REEFER SUIT. ў BRIDGE COATS. 
In Hard-wearing Cloth, with 75/- X Well cut and tailored, wih 75]/- 
lace and buttons 5%; Eus % lace and buttons ag 
Ditto, in а finer oth, th .. 84/- Ў Ditto, better quality  ... id . 84J- 
gie "E be had... sd - шін 90/- 0 Ditto, in super cloth ... ЕЕ 95/- 


CAPS, BADGES, RUBBER OILSKINS, etc.—Prices on application. 


By appointment official outfitters to the well-known City Wireless Schools of Manchester, 
Birmingham and Nottingham. - - Also maker of Naval and Military Uniforms. 


Write for patterns of any of the above or for Illustrated List. 


Е. С. HALLIDAY, 52, Cannon Street, MANCHESTER. 


Also 26, NEW BROWN STREET. MANCHESTER. 


The London Telegraph Training College, Ltd. 
WESTERN P658. Morso Houso, Earl's Court, S.W. ESTABLISHED 


CABLE AND WIRELESS TELEGRAPHY. 


ARENTS desirous of placing their sons in either of the above Services and of 
Р: them the best training facilities should apply for particulars of Courses 

and the methods of instruction which place this Institution in the first rank. 
Cabie Telegraphy offers at the present time excellent prospects to youths from 
144 to 15$ years of age, and the College has exclusive facilities for obtaining 
posts for qualified students in the leading Cable Companies at commencing 
salaries of £140 to £200 per annum, with yearly increments of £12 to £25, with 
ultimate possibilities of obtaining positions as Supervisors, Assistant Superintendents, 
Managers, etc. 


in the Wireless Telegraph Service candidates are eligible for admission to 
the College up to the age of 17 years and 11 months, exemption being obtainable from 
Military Service until the age of 18 years and 3 months is reached. In this branch 
special short courses have been arranged for students approaching Military age. 


Na Correspondence Classes or Branches. 


DAY AND EVENING CLASSES. 
An Illustrated Prospectus containing all information will be forwarded om application to 
THE SECRETARY (Dept. Н), 262 Earl’s Court Road, Earl's Court, London, S.W.5. 


Please mention “The Wireless World" when writing to Advertisers. 
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Miniature Precision D.C. 
Instruments. 


MODEL 268. 


HIS Model normally indicates amperes, but 
upon pressing the contact button the pointer 
indicates volts so long as the button is held down. 


Weston 


Volt-Ammeters are very useful in all cases where 
space is limited or where first cost is a material 
factor. 


The Switchboard form is well adapted for use in 
electrolytic work, charging and discharging small 
batteries, and for service in connection with D.C. 
ignition systems. 


It is suitable for all classes of work in which a 
. single instrument is sufficient for indicating either 
potential difference or current. 


The List Price of this Model is 83 12s. in all 
standard ranges. 


Model 268 Switchboard Volt-Ammeter. For full.particulars write for List D 3. 


Weston Electrical Instrument Co., 
Audrey House, Ely Place, Holborn, E.C.1 


Telephone: Holborn 2029. Telegraphic and Cables: '' Pivoted, London." 


YOUR TECHNICAL TRAINING now will secure your early advancement in the " TRADE-BooM '' ahead. 
Тһе“ U.E.C." METHOD OF INDIVIDUALISED CORRBSPONDENCE TUITION Will effectively train you іп any 
branch of Engineering. EXAMINATION COACHING our Speciality! 


EXPERT PREPARATION PROFESSIONAL 
COACHING 
by CORRESPONDENCE — in all b hes of 
ELE MN B.Sc. Enc: A Бо (DO. and А-О, 
ге . | Mechanical ап 
_Ехрепве and Energy _ and Energy MATRIC: Civil Engineering. 
m a Special Courses Іп 
а Draughtsmanship, 
А.М.1.С.Е. Practical Mathematics 
Also for the and 
Stud.Inst.C.E. Calculus for Engineers. 


Assoc. Mining Е.Е. 
and the Examinations 
leading to the Degree 


B.Sc.Eng£g. 


Also for B.O.E., B.O.T., 
Government Departmen- 
tal Exams., etc. Сом. 
PLETE MEDIUM and RE- 
VISION COURSES in each 
subject involved. 
Right in line with official 
requirements. Students. 
Send NOW (saying what interests you) forthe "Г,Е.О." No. 7 PRosPEOTUS FREE. It explains everything, 
describing over 50°'U.E.C."’ Specialised Courses, and showing how '"U.E.C.'' Individualised Correspondence 
Tuition will help vou, wherever vou are. " U.E.C." GUARANTEES the Proficiency of every Student. 


NINE YEARS of SUCCESSES. Elastic Payments. Strict Privacy. EXPERT ADVICE ЕВЕЕ, 
WRITE now to—SECRETARY’S DEPARTMENT, UNIVERSITY ENGINEERING COLLEGE, 
3 6t. Mark'e Crescent, Regent'e Park, LONDON, N.W. 
By (бағалылық ла сел DuPont о ра ce EN LEEPER ED ұра 


Please mention “The Wireless World" when writing to Advertisers. 


Telephony, Telegraphy— 
Land, Submarine — and 
"Wireless" 


Mining; Metallurgy; 
Electro-Metallurgy, 


HEATING, LIGĦTING, 
VENTILATION 


Special facilities for 
Forcign and Colonial 


a 
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“WIRELESS?” and “ SUBMARINE 
CABLE" APPOINTMENTS 


AT IRELAND'S PREMIER COLLEGE. 


Motor Generator Windings 


need periodically revarnishing to 
maintain perfect insulation. and 
prevent the deleterious penetra- 
tion of moisture, oils, acids, &c. 


STILL THE BEST materials to 
use are those whose practical 
utility has been proved by ex- 


tensive usage of the leading UNPARALLELED SUCCESSES. 


Lighting : ower Stations А number of lucrative positions secured by our students 
ing and Powe : in Wireless and Cable Companies after a short period of 


g. 
Principal: Mr. T. O'SULLIVAN (late Commercial 
Cable Company), one of the best-known expert operators 

Day and Night Classes. 


J STANDARD INSULATING | 225; Eos дел = 
VARNISHES & COMPOUNDS Pa pris baton =. 


Catalogue and Expert Advice from THE PRINCIPAL, 18 DYKE PARADE, CORK. 
PINCHIN, JOHNSON а CO., Ltd., 26 Bevis Marke, London, В.С. 


MARCONI OUTFITS 


DRILL MIA UNA TRITT В 
ALSO 


NAVAL AND MILITARY 
OFFICERS’ SERVICE KITS 


— AT SHORT NOTICE—— 


PRICES WILL BE FOUND REASONABLE 


Tramways, Railways, &c., viz. :— 


Quotations upon application at 


1:05. BENNETT & SONS 


73 TEMPLE ROW 
BIRMINGHAM 


Please mention “Тре Wireless World" when writing to Advertisers. 
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For all fuels 
and built in 
many sizes. 


PATRICROFT 
LANCS. 


NORRIS HENTY &. GARDNER , 
LIMITED 
87 Queen Victoria Street, London, E.C.4. 


124 St. Vincent Street, Glasgow. 
Milburn House, Newoastle-on- Tyne. 


66 Scottish Temperance Buildings, Belfast. 
70:-802 Tower Building, Liverpool. 


CHAS. BAKER 


AND CO.'S STORES, LTD 


LARGEST OUTFITTERS in LONDON 


High-class *Gailoring 
AT MODERATE PRICES. 


INDIAN, COLONIAL and FOREIGN 
OUTFITS. 


Regulation Uniforms 


Head Depot - 271-274 HIGH HOLBORN 
City Branch - - 41,43 LUDGATE HILL 
137-149 TOTTENHAM COURT RD.. 256 EDGWARE RD., &c. 


Please mention “The Wireless World" when writing to. Advertisers. 
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E. L. W. T. О. 


East London Wireless Telegraph College 


172a & 228 ROMFORD RD., FOREST GATE, LONDON 


WIRELESS, SUBMARINE © 
w= INLAND TELEGRAPHY ~ 


100 per cent 


== THE COLLEGE IS EQUIPPED WITH THE LATEST "жю 
хы» STANDARD MARCONI 14-kw. SHIP INSTALLATION зн 


м BOTH DAY Ф EVENING CLASSES ARE CON. ~ 
Pm DUCTED BY EXPERT CERTIFICATED STAFF Pate" 


т.“ FOR SECURING  POSTMASTER.GENERALS 444% 
cs FIRST-CLASS CERTIFICATE - - - = — — d 
Certificate. — и —————————————————————— Certificate. 
NUMEROUS LUCRATIVE APPOINTMENTS ARE 
AVAILABLE AFTER SHORT TRAINING 
APPLY FOR FULL PARTICULARS TO THE SECRETARY ESTABLISHED 
"Brooklyn," E. L. W. T. C., 228 Romford Rd., Forest Gate, Londen, 1896 

E. L. W. Т. О. 


: Е | BROTHERS,L: 


: write us 

: for our қ | ай 2 
к= Naval & Military Outfitters 
List. 1 Regulation Marconi 
аны Uniforms 

a Special Feature. 


| Reliable Indigo-dye Cloths 
| and best quality Lacesronly 
' изед. 


Price List on Application. 


“65 & к 67 ' LUDGATE HILL, Е.С. ‘Phone: 3030 crry. 


Within 3 minutes’ Bus ride of Marconi House. 


END BRANCH | (221 and 223 Oxford Street) 


Please mention "The Wireless World " when writing to Advertisers. 


H/ к. 3 NEW WESTIOXFORD CIRCUS, W. лье: 4664 MAYFAIR. | 


1018) THE WIRELESS WORLD—Advertisements xxiii 


HENLEY'S 


ACCUMULATORS 


FOR WIRELESS & EXPERIMENTAL WORK, 


қа 
- 


VERY type of Electric Cable that has 
ever been used has, at one time or 
another, been manufactured by us. Many 
types were made first by us. Our regular 
manufactures range from the finest dynamo 
wires to the heaviest Armoured Cables. You 
should ask us to quote for your requirements 
in any class of Electric Cable. 


W. T. HENLEY'S 


TELEGRAPH WORKS CO, LTD. 
BLOMFIELD STREET 
LONDON, E.C 


London Offices CLIFTON JUNCTION 
39 Victoria St, S.W1 MANCHESTER 


^ — ir UNIFORMS. 
THERE IS 


PRICES: 
NO Suits to Measure ...from £2 10 0 


BETTER | ccs zo то 
VALUE s „ Gur) » » 311 


Gold Badges... each3 6 & 


| 4 6 
offered in ‚ Shoulder Straps (enr) 0/0 

per pair 

UNIFORMS .200.00- бы) 
рег pair 3 6 
and Caps ... © ... from з 6 


OUTFITS TERMS—CASH. 


SAMPLES AND PRICE LIST 
PO 


ST FREE. 
о Telephone: 139 Central. 
zs SELF & SON, 79 Fenchurch St., 
қ & RAILWAY PLACE, opposite Fenchurch St. Station, 
| LONDON, Е.С. 


Please mention “The Wireless World” when writing to Advertisers. 
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MARCONI OUTFITS. 
NAVAL UNIFORMS. 
OFFICERS’ SERVICE KIT. 


Blue Serges & Naval Cloths guaranteed to stand 


SUN OR SEA 


ALL STUDENTS from ANY COLLEGE Requiring U Uniform 
should pay us a visit. Inspection and Price List 
Enquiries from members of the Marconi Company ae convince 
you that we are recommended for Cut, Workmanship and Finish. 


OUR MUFTI DEPARTMENT 


is complete with all the latest novelties and designs in Suitings and 
ird which can still be offered at our usual Moderate Prices. 


GENT SARI b Were IN 48 HOURS. 
Officers’ Trench Coats & arms ready for Immediate Wear. 


Тен ELLIS 


Civil, Naval and Military Tailors, 
200 & 201 STRAND, LONDON, 


FACING LAW COURTS. 
D e p ө 


STORAGE 


W.C. 


&^eElectrical d gums i 
Experimenter реа 


Foremost author- 
ity on Wireless in 
nited States. 


200 Illustrations, 90 big 
pages,over 100 oe 
One софу wili 


you. 
Subscription rate &- 
a year 


SEND FOR FREE 
SAMPLE COPY. 


BATTERIES 


OAK FLOORINGS 
HARDWOODS FOR HIGH-CLASS JOINERY 


' The D.P. Battery Co. 


LIMITED 
BAKEWELL DERBYSHIRE 


No. 11 Victoria Street, 
WESTMINSTER, S.W.1. 


б. В. Н. Snowin & Sons, Ltd. 


BACK HILL LONDON, Е.С. 
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© EAS 
шә qu a ‘i 

звод 
а o» 


сөй эро 


Аы ыы 


ELECTRICAL 
MACHINERY 


OF EVERY: : 
DESCRIPTION 


27 F к NG INE < 


нанын о SS 


пьет у Ги 141 \ ние Г 


MAKERS ОЕ МАКСОМГ5 
WIRELESS DISC DISCHARGERS 
ROTARY CONVERTERS, &c. 


An Efficient Staff for Repairs 


Inventors’ ideas carefully and skilfully 

carried out from the preparation of 

detailed drawings to the completion of 
the finished article. 
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SOUTH AMERICA 


INDIES 
SPAIN. ОРТ UGAL 
PANAMA B 

AMERICA GIBRALTAR MOROCCO 
ATLANTIC ISLANDS ECYPT 
STRAITS CHINA arn 8 


THE 
18 MOORGATE STREET LONDON EC 


imis ee 


ite ree ee ees 


WHITE STAR 
LINE 


Fleet includes 


LARGEST BRITISH STEAMER 


1 Cockspur St., S.W.1, & 38 Leadenhall St., Е.С.5, 
London; and 50 James Street, Liverpool. 


SHAW, ЗАМ. & ALBION 


“ОО. LIMITED. 
New Zealand, Tasmania & Australia 


The Magnificent Royal Mail Steamers of this line are 
ENSIS every four weeks from LONDON i NEW 
ZEALAND, calling on the outward voyage at Cape Town 
and Hobart (to tranship Australian passengers). 

Passengers booked to Cape, and all Australian and New 
Zealand Ports. 


CHEAP RETURN TICKETS AND ROUND THE WORLD TOURS. 


Largest Twin-sorew Passenger Steamers to New Zealand. 
Fitted with Wireless Telegraphy. 


Apply to—WHITE STAR prb тароо», and 1 Cock- 


Street, S.W.; 
SHAW, V SAVILI & ‘ALBION CO., Limited, 
34 Leadenhall Street, E.C.. or 62 Pall Mall, London, S. W. 


CANADIAN. PACIFIC 
ALLAN ‘LIN ES. 


LIVERPOOL, LONDON, BRISTOL, AND GLASGOW 
TO CANADA AND U.S.A. 
Regular Service from VANCOUVER 


TO JAPAN AND CHINA. 


For Sailings, Freights, or Passage, apply : 
CANADIAN PACIFIC OCEAN Қы ы Ltd. 
Managers and Agen 
14 Cocksrur Street, S.W.1, and jeu Leadenhall Street, 
E,C.3, LONDON ; Royal Liver Building, LIVERPOOL: 
or Local Agents everywhere. 


THE WIRELESS WORLD—A dvertisements 


CUNARD LINE 


Aquitania & Mauretania 


(MancH, 


Fastest Ocean Mail and Pas- 
senger Service in the World. 


1 S 


CUNARD BUILDING 5 
LIVERPOOL 29-31 P COCKSPUR 


WHITE STAR- 


DOMINION LINE 
TO 


CANADA 


LIVERPOOL-QUEBEC- MO 
(SUMMER SERVICE) 
L—HALIFAX—POR 
(WINTER SERVICE) 
1 Cockspur Street. S.W.1, € 38 Leadenhall Street, E.C.5. 
London ; and 80 James Street, Liverpool. 


ORIENT LINE to 
AUSTRALIA 


The Mail Service of the Commonwealth Government 


PALATIAL 12,000 TON STEAMERS 
RA Cabimes de Luxe, having Private Sitting 
Bathrooms attached, Single-Berth 


Booms Elevators, Laundries, Wiveless Telegraphy. 


TRAVEL IN LUXURY 
Through Bookings to all Ports in AUSTRALIA, 
TASMANIA and NEW ZEALAND. 
Managers: F. Green & Сө.; Anderson, Anderson & Со. 
FENCHURCH AVENUE, LONDON. 
West End Office: 28 Cockspur Street, S.W. 


AMERICAN LINE 
саа кво to a и direct. те 


_ SAILING UNDER THE AMERICAN FLAG. 
Steamers leave Liverpool every Saturday. 
Marconi Wireless Telegraphy on all Steamers. 


1 Cockspur Street, S.W.1, and 38 Leadenhall Street, 
E.C.3, London ; and 30 James Street, Liverpool. 
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Тһе Aberdeen Line 


lar Moathly Service of 
Fast Passenger Steamers to 


SOUTH AFRICA & AUSTRALIA 


7.5.6. Marathon 7.3.3. Themistocles. 
7.8.8. Miltiades. 7.8.8. Demosthenes. 


Rew Triple Screw Steamer Euripides 16,000 tons 
Low Fares. Exoellent Cuisine. — Single Berth Cabins, 
Wireless Telegraphy. Submarine Signalling. 
APPLY TO 


GEO. THOMPSON & CO., Ltd., 


HANAGERS 
7, BILLITER SQUARE, LONDON, E.C. 


ANCHOR DONALDSON LINE 


Weekly Sailings from GLASGOW to 
QUEBBC and MONTREAL (in Summer). 
And ST. JOHN, И.В. (in Winter). 


T.S.S. *Athenia,’ 10,000 tons. T.S.S. ' Cassandra,’ 9,000 tons, 
T.S.$. ‘Saturnia,’ 9,000 tons. T.& S. ‘Letitia,’ 9.000 tons. 
These fast T win-Screw Vessels have been specially constructed 
to cater for Cabia and Third Claes Passengers. Мо First 
Class Passengers being carried, Сама ecoommodetion bas 
been erected іп the steadiest part of the Steamers—visz., amid- 
shi in consequence Promenade Decks, &c. for 
Cabin Passengers are particularly extensive. Third Class 
accommodation is also of the most up-to-date character, and 
will be found particularly suitable for familles. Very 8p 
accommodation at Lowest Rates. Electric Light throughout. 
Marconi System Wireless Telegraphy. 


For further garticulars apply to— 


ANCHOR DONALDSON, Ltd. 


12/16 ST. VINCENT PLACE, GLASGOW 


MARCONI WIRELESS 
TELEGRAPH COMPANY 
OF AMERICA 


Ammo 
7 ала; 


St BY 


wm 222 


Universal communication with ships at sea 
Commercial office—42 Broad St., New York 


Builders of every type of Wireless Apparatus 
Works at Aldene, New Jersey 


School of Instruction for Operators— 
25 Elm St. New York 


Transoceanic Service at reduced rates to 
and from United Kingdom, Japan, Alaska 


and the Hawaiian Islands. 


Executive офсез 


WOOLWORTH BUILDING, NEW YORK 
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Under Contract with His Majesty's Government. 


PrOR bas 


LONDON, MARSEILLES, Ао. 


Tickets Interchangeable, Return Tickets by Р. & О. to Ports 
tast of Sues, at a Fare and a Half, availiable for a4 Months. 


MEDITERRANEAN, ECYPT, INDIA, BURMA, 
STRAITS, CHINA, JAPAN, AUSTRALASIA, 
MAURITIUS, EAST & SOUTH AFRICA, 
NEW ZEALAND (via PAHAMA CANAL). 


Australian Tickets interchangeable by Orient Line. 


For particulars of Sailings ap Р. & О. and BRITISH 


рі 
INDIA Pass-cnyer Dept., 124 Leadenhall Street, Е.С. 3; ог 
17, Northumberland Avenue, W.C. 2, London. : 
BRITISH INDIA COMPAN Y.—For general information 
Co., 122, Lea 


apply GRAY, DAWES & 
Landon, Е.С. 3. 


CANADIAN PACIFIC 


RAILWAY. 


Passages Booked and Freight forwarded to 
CANADA, UNITED STATES, ALASKA, 
| JAPAN, MANILA, CHINA, 

NEW ZEALAND, AUSTRALIA, 
AND AROUND THE WORLD. 
Parcels by DOMINION EXPRESS to CANADA 

and U.S.A. 


European Head Office, 
CANADIAN PACIFIC RAILWAY, 67-65, Charing 
Cross, London, S.W.1; 67-68, King Will.am Street, 
E.C.4; or Local Agents everywhere. 


PPP фола ANN ла де ИЯ 


“Тһе Model Engineor ” 


A splendid paper for young Engineers, Appren- 

tices, Students and Amateurs interested in 

Mechanics, Electricity and Model Making, It 

contains practical articles by experienced 

writers on Electrical and Mechanical subjects, 

Locomotives, Motor Cycling, Model Aeroplanes 
and Wireless Telegraphy. 


Published every Thursday, 34. post free, 


‹‹ Junior Mechanics and Elsctricity” 
The paper for beginners of all ‚т їп 
Mechanics, Electricity and Model Making. . 
All the articles are written in simple language 
во that everybody can read and understand 
them. It is well illustrated. There is also a 
Queries and Replies section, from which much 
valuable information can be obtained. 
Published on 1st of each month. 
38. Post free. 


SOME USEFUL BOOKS. 


Practical Lessons in Small Accumulators.. 74. 


denhall Street, 


Metal Turning .. 2/4 Electric Belle & Alarms 7d. 
Engineering Mathe- Electric Batteries .. 74. 

matics Simply Ек. Small Dynamos and 

plained s 1/9 74. 


otore.. ee 4. 
Induction Colle for 
Amateurs... .. Jd. 
Small Electric Motors 74. 
Alternating Currents 74. 
Wiodmills and Wind 


Practical Dynamo and 
Motor Construction 1/3 
Practical Induction 
Coll Construction 1/3 
Petrol Motors Simply 


zxplained .. .. ШЗ Motors.. 5% .. 74. 
Workshop Wrinkles Wireless Telegraphy 
Recipes .. ИЗ Simply Explained .. 74. 


Every Roy's Book of Electricity, 2d. 
Every Boy's Book of Engines, 2d. 


Book List sent post free on receipt of вара. 
PEROIVAL MARSHALL & OO., 
66м FARRINGDON STREET, LONDON, Е.С. 
и АА айбым. дА. ts, beam oe 
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Marconi Wireless Telegraph 
Installations. 


Enquiries invited for Wireless Telegraph 
Installations for communication over 
any distance, in any part of the World. 


PORTABLE APPARATUS FOR ARMY PURPOSES. 


In addition to Installations, Special Apparatus has been 
designed for many purposes, amongst others :— 


APPARATUS FOR ACTUATING FOG 
SIGNALS ВУ WIRELESS TELEGRAPHy. 


SELF-CONTAINED RECEIVERS FOR 


THE RECEPTION OF ТІМЕ SIGNALS. 


WIRELESS COMPASSES TO ASSIST 
NAVIGATION. 


PRACTICE BUZZERS FOR INSTRUCTION 
IN TELEPHONE MORSE SIGNALLING. 


PORTABLE WAVEMETERS, 
DECREMETERS INDUCTION COILS, 


etc., etc. 


Write for Pamphlets describing above (mentioning requirements). 


MARCONIS WIRELESS TELEGRAPH COMPANY, LTD., 
MARCONI HOUSE, STRAND, LONDON, W.C. 
Telephone: 8710 CITY. Telegrams: EXPANSE, WIRE, LONDON. 
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MARCONI 
WIRELESS 


Telegraph Apparatus 
for the 


Mercantile Marine 


о 
OVER 95 / ОЕ ТНЕ 
о 


BRITISH VESSELS EQUIPPED 
USE 


THE MARCONI SYSTEM 


Stations for Passenger, Cargo and other 
Vessels supplied, installed and operated 
under Yearly Maintenance Contract by 


THE MARCONI INTERNATIONAL 
MARINE COMMUNICATION C? Г? 


Full particulars upon application 
to the Company's Head Office at 


MARCONI HOUSE 
STRAND, LONDON, W.C. 


Telephone: City 8710 (10 lines). 
Telegrams: '"Expanee Wire, London.” 


LIVERPOOL AGENTS: GLASGOW AGENTS: 
JOSEPH CHADWICK & SONS MACNAUGHTAN BROS. 
601 Tower Building 175 West George St. 
LIVERPOOL GLASGOW 
Telephone: 487 Central Telephone: Central 3107. 


NORTH EAST COAST: 
THE MARCONI INTERNATIONAL MARINE COMMUNICATION 
CO.. LTD. 
Milburn House, NEWCASTLE-ON-TYNE 
Telephone: Central 1125. 


Please mention “The Wireless World " when writing to Advertisers 
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PAUL INSTRUMENTS 


As supplied to the British Navy and ae Departments, the Marconi 
Companies, &c., for 


EXPERIMENT, RESEARCH & MEASUREMENTS 


of H igh. Frequency Current, Inductance, 
Capacity, Frequency, and all Electrical Quantities. 


ROBT. W. PAUL, New Southgate, LONDON, N. 


Telegrams—‘‘ UNIPIVOT, LONDON." Telephone—566 HORNSEY. 
] East 42nd Street, NEW YORK, U.S.A. 


PRACTICE BUZZER SET 


Here is an excellent instrument for 

learners to practise Morse Signalling. 

It comprises silent spring key, nickel- 

lated tuned buzzer, and 21-volt dry 

Негу. Size, 61" x 44". Оа 
polished mahogany base. 

be sent post free to all 


POST FREE, 
1 Ol- ror | = applicants. Write to-day ? 


PRACTICE. ,BUZZER TELEGRAPH 


This instrument consists of high-note 
buzzer, spring key with line, receiver, 
and battery terminals, mounted on 
polished base. Also S.P. Telephone 
Receiver, with lead and connection. 


22/10 »osr кке. 


Send your Order to-day ? 


GRAHAM & LATHAM, LTD. 


Electrical Engineers and Manufacturers. 
DEPT. YS2, 104 VICTORIA STREET, LONDON, S.W1. 


hoc | PMMMM OM M Oo nd 
| . 


The Telegraph & Telephone Journal 
A Monthly Journal devoted to the Telegraph and Telephone Service. 


PRINCIPAL CONTENTS OF THE FEBRUARY ISSUE: 


List of Signalling Instruc- 
tional Instruments wil) 


Aspirations. By Ada E. Carpenter. | Reviews. 

The Edinburgh-Glasgow “Мо Delay" Service. a prm are 

War Honours (with portraits). A Day in the Life of a Telephone Supervisor. 
Telegraphic Memorabilia. By Mary 1. McCallum. 


Subscription : 4/6 per annum, including postage. Single copies, 3d. each, or post free 444. 
GENERAL POST OFFICE, LONDON, Е.С.1. 
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Nothing can Surpass N.C.S. Instruments 


uir av where Accuracy is required |i iab od dall 


T has taken 33 yearsto bring N.C.S. Ammeters, Volt- 
meters, Wattmeters, Testing Sets and other scientific 
measuring instruments to theirpresent high state of efficiency. 
Quality is the one aim ш producing these instruments so 
that they may be worthy to carry the М.С.5. trademark, 
which is the recognised hallmark of a good instrument. 


NALDER BROS. & THOMPSON : LTD 
DALSTON LANE, LONDON, E.8 


ӨЛІГЕ 


An efficient substitute for Ebonite and Vulcanite, possessing 
exceptional insulating properties. Supplied in various grades, 
Proven a satisfactory and reliable material effecting a con- 
siderable saving in cost. Samples and quotations sent willingly 
on request. ° 


t . vts ESI | У му. P S RO TTC > Хх "9 X 
eso WC Zi ares 22 YN ACE SIS 
te A ER БЕЗ ықы ды У. Ve RAM ИХ 


Ато 
ЖҰР od Se ares 


REQUISITES FOR ENGINE ROOMS, 
POWER PLANT, MACHINE SHOPS, &c. 
SEND US YOUR ENQUIRIES. 


We shall be pleased to supply Electrical and 
other Engineers with copies of our 


ILLUSTRATED LISTS | | 
on receipt of application on business form. Sf fc wifi e a 
W. Н. Wilcox & Со, Ltd. 0% Speal» Refined Lubricants 


32 to 38, Southwark Street, LONDON, 5.Е.1. йет Pe on er class of 


Registered " NIPH AN " Trade Mark. As used by НШ. War Office, Electric Supply Cos., 


А I ER | IGH | Pi UGS Railway Cos.. Marconi's Wireless Telegraph Co. 


SIMMONDS BROS., Ltd 
and Cable Couplings 4 16 & 8NewtonSt, Holborn, W.C 


е " "Рһопев: 2600 Gerrard, 
To Meet Home Office Requirements 12061 Central 


Telegrams: ' Niphon, London’ 


Patented in England & Abroad 


5 to 250 Amps ж P 500 Volt Circuit 


Coupling Connecting Cables. 3- Way Tee 
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WIDNES 


FOUNDRY 


COMPANY, LIMITED. ESTABLISHED 1841 


UILDERS of STEEL BRIDGES, 
PIERS, ROOFS, GIRDERS, and 
ALL KINDSof CONSTRUCTIONAL 


STEEL AND sich WORK 


8 қ | T ден y аа 
lec ctrica ra Smis 91 ion Маз LS 


CHEMICAL PLANT Manufacturers 
SEGMENT AND PIPE FOUNDERS 


CASTINGS/E.VERY Е ION 
Contractors to the Ad Imuraily, W ar Office, 
India Office, and Crown Clones The 


қ Жамақ. Xe aeos cuc AE c Tas 
leading British, Foreign and Indian Railways 


“ 


Works: London Age А 
GEORGE `F, WEST & CO, 
TONES UG 13 VICTORIA STREET, 
Telegrams : “ Foundry, Widnes.” LONDON. S.W. 
Telegrams : " Westeelitc, London. 
Telephone : No.225 Widnes. Telephone ; 4340 Victoria. 


IB 


Prin ted by W. Н. SMITH & SON, The Arden Press Stamfor d Street. London, $ Е. and 

pu ш Т i pave dud IREL ESS к о, Marconi House. Strand, London, Ww .C. 

Sole s for гайа and N Aaland. Mes GORDON & GOTCH. South Africa. 
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